


Geological Reconnaissance 
Flight Over Nepal 

D N WADI A 


A n aeml for ^(olo^nal recon 

missance piirpo^ie over tht Nip'll 
llinia]'i\a one of the least known 
ref,ions of tlie Himila^an zone w-is 
undertaken on the IHtli October 1949 b\ 
Dr Arnold Heim the eminent Swiss Geolo 
gist Dr D N Wadia the Geological A Kisei 
to the Government of India and Dr M R 
Sahni of the Gcologu il Survey of India By 
courtesy of the* tiovemment of India and 
the Nepal (lovimment pcimission for the 
fliglit was aecorded to the party 'ind the 
R I A 1 kindly supplied a pKne provided 
with oxvgen ind other equipment needed for 
liigh altitude fl>ing up to a ceiling of 20 000 
feet 


The jihne took olf from Lucknow at 
5 -im and fl\ing for 185 miles over the 
pliins entered the Sub Himalayan foothills 
south of Butwil on the Nepal border and 
made for the Kali Gandak vallc\ a tnbutary 
of the Tiisul Ginga which traverses the 
eintral axis of Himalaya right across the 
line of snow peaks to the libetan border 
It flew along the valley making a steady 
iscent over the middle and innei Himalaya 
Its route was thus flanked by bounding 
i minenc (s on either side of the valley afford 
mg comprehensive birds eye view of the 
structuial plan of the mountains and even 
at timcb of the nature of their component 
rocks 



Tic 1 Shales AND P) mmestoni s on piNr north in thf Tibetan zone of the Himalaya A 

THRUST PI ANE APPFARINC AS AN ALMOST HORIZONTAL LINE SHARPLY UTTINC ACROSS THF I IP PLANTS 
CAN BF SEEN ABOIT ONE FOURTH OF THE DISTANCE BELOW THE CREST { I hoto M H SaAlIl \ UW 
facing west) 


3 


riG 2 ItniT\N PIATEAf TM I* Ot L^^DSCAP^ IN THE 1 KKGROI ND NORTH OF THE HIMALAYAN 
AXIS THF 1LA1EA1 HECION IS PROBABLY COMIUSED OF SPITI SHALES (lURASSIC) ( 1 hotO M K 


Sahnt { tiw /aciHf, about & ufh east ) 


The prin( ii)al olo^ical observations taken 
in b> the c'vl of the observer as well as those 
captured b\ thi amera during tlic 4 hours 
flight are summan/cd b<low 
llie foothill Font of upper Tertiary sedi 
ments ( Siwahk st rics ) presc nted thi usual 
f( aturcs of a succt ssion of low par ilk 1 rulgcs 
with south fa( mg escarpments and N ly 
dip slopes with broad longitudinal stnkc 
valleys of the Duh type lo the north of 
this IS thi Mahabharat range and a broad 
zone of ancient Himalayan rocks — mostly 
pre Pilico7oic metamorphosed sidimcnts 
slatis phvllites and quart/itcs belonging 
to tht Doling series — faulted or overthrust 
against the Siwaliks This is the 50 mile 
Wide Mid Hiinala\dn btlt with prev uling 
Isoclinal N dip compose I of i bewildeting 
plexus of langcs of irregular alignation 
traversed bv detp branching valleys and 
(amins for the most uait well <ultivated 
and forrsU 1 siutri led b\ the higher ranges 
of snow i lad inmr Himalayas comiiosed 
hrgeh of r\ stalline rorks intrusive 
granite an I gneiss into the D ding senes 


These constitute tlie central axis of the 
Himalayas the zone of majestic peaks nsing 
alwve 20 000 ft coven d in perennial snow 
As the pi me made a steady ascent over the 
Kah Gandak valley the high peak of Dhaula 
gin ( 26 795 ft) the fifth highest pc ak of the 
Himalayas came into vitw on the west of 
the line of flight with its gi ological structure 
of trough foldeil strata clearly ex^xised on 
its south and east flank closely followed by 
the Muktinath group of pi aks on the east of 
the route ( 26 000 ft to 21 000 ft) The weU 
defined stratification planes of the Dalings 
of the middle Himal lyan ranges picked out 
in tlie clear oblique light of the morning 
sun enabled one to see the large granite 
intrusions and the dark sombre grey brown 
and rusty t oloured basic and ultra basic 
intrusivcs as the inner ranges were approach 
ed Ihe complex folding inversions and 
dislo<ations witnessed in this part of the 
Himalaya as well as the broad characters 
and disposition of the rock systems appear 
to l>e of the same order generally sjieaking 
as in the bttUr explored Western Himalayas 



WADI\ orOLOCICAL RLCONNAISSANCJ 1 LIGHT OVLK NI I AL 



Bir 3— Gekehaiizeu section across tiic Nepal 1Iimala\a showing broaui > the sthucturai 
RELATIONS (120 H1L1<S ) 


of Kashmir GarhwTl and Simla * To the 
north of the central axis however the differ 
ence m the plan of architecture of kashmir 
and Nepal Himala> is is stnkin^ Juxta 
posed against the mctamorphi s of the 
Dhaulagiri Muktinath line of peaks Ik. 
jond Tukusha is a faulted or mechanual 
junction which leads abruptly to the belt of 
comparatively gently folded fossiliftrous 
sedimentary Iwds of Palaeozou Mesozoic 
ages distinguished in Indian Geology as 
the Tibetan Zone At Muktinath temple 
situated on the valley floor ( 14 000 ft) and 
at Kagbeni barely 16 miles north of 
Dhaulagiri a report of a ground traverse by 
Mr G S I amba in the year 1942 dcstnbes 
occurrence of extensive outcrops of limestone 
crowded with Amtm mU fossils ( saligram ) 
The physical aspect of the mountains 
immediately the Great Himalayan Range is 
crossed undergoes a profound change 
the naked snowless barren roc ks without 
any cover of vegetation cither forest or 
cultivatid look quite unlike tin mountains 
on the Indian side of the Himalayan axis 
which are green with abundance of forests 
and cultivation and crowned m the higher 
slojies by snow Further north asthelior 
der of Tibet is approached well defined 
rock groups recognizable is Permian 1 nas 
come into view and the topography 
becomes more and more subdued with flat 
broad plateaus of wide expanse inter 
spersed in the mountains Near Mustang 
the country has the Tibetan aspect of far 

• D N Walia — Structure of tht 1 lim'il'iyas & 
of the North Indian F rtlan \ Presi lential A \ Ircss 
Geology Stcti n Indian Science Lungnss 1938 


flung smooth barren landscapes treeless 
and without any visible signs of human 
habitation The substratum of the plateau 
here is probably black (oloured Jurassic 
Spiti shales laden under a mantle of loose 
sub re< i nt detritus 

The pi me cirtle<l above Mustang and 
turned southwards flying barily 200 ft 
above tlic featuieless water shed of the 
Kali Gandak on the Indo Tibetan frontier 
whuh here makes its deepest indentation 
northwards ipproai lung within 25 mih s 
the vilUy of tlie Brahmaputra This low 
flying enable 1 goo 1 jihotogi iphs bung taken 
illustrating the geology and unuiuc topo 
graphv of the (ountry on tin Indian side of 
the border 

I he ovirthrust of the Tibetan zom of 
fossihferous stdimentary rocks on to the 
(<ntral avis of the Gieat Himalayan Range 
was the best observe I fi iture of this aenal 
traverse Ihe jjhotographs thanks to the 
clear atmosphere and gotnl visibility 
after sunrise have puke I up other tectonic 
features including thrust pl^ s whuh are 
being studied 

The occui retire of exotu blocks an 
extremely intciesting feature of mountain 
tec tomes witnessed in Kumaon 250 miles 
north west of the Kali Gandak valU y was 
not observed duimg the flight at any rate 
not so strikingly as that observed by Arnold 
Heim ind A (lansser in 1935 during their 
geological traverse to Manasarover from 
Almora These exotic blocks are masses 
of foreign roeks of all ages (from Pc miian 
to C rctaceous ) and size s ranging from mere 
boulders to whole hill masses that h ivc been 
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thrust southwards for many miles from order in which these blocks occur today and 
their onginal site in upper central Tibet by the discordance of their structure and bed 
powerful mountain buildinj^ forces They ding planes to the bed rock in which they 
are now fount over nling the inhgtnous he reahly enable {geologists to detect them 
rocks of Kumaon di tached from their parent by the eye or by acnal photographs taken 
rock fol Is The extreme stritigriphic dis at an oblique angle 


Charaaeristics of the Ionosphere 
over Calcutta (October 1949) 


S S BARAL R K MITRA D t CHOUDHURY 
(Mrs) 1 K BHAR & A P MITRA 

Wireless Laboratory Umiersiiy CoUege of i>cience Calcutta 


T he following arc the lonospl enc data 
observed at (alcutta for the month 
of October 1949 

Fig 1 represents the mean 1 ourly 
values of the j>en tr'ition frequencies of 
the E and h regons ini the penetration 
frequencies and virtial luights of region F, 
m graphical form 1 \ e figures are obtained 
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from average values of the data taken for 
each hour of the day for 5 days a week 
tig 2 gives i\e I rcdiction of tl e maximum 



LM7 at PC Nr Of ftentCT on 


( 5 HR 54 MIN AHEAD 01 C M T ) 

lie 1 October 1949 


Fic 2 — Predicted M U F via F| layer 
January 1950 
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usable frequencies which can be used for 
different distances of transmission by reflec¬ 
tion at the F region over Calcutta for the 
month of January 1950 Table I gives the 
different occasions during routine observation 
when sporadic E ionization was observed and 
the values of the corresponding penetration 
frequencies and heights 
Sporadic E ionization was found to occur 
less frequently in this month Absorption 
of normal E echoes at mid-day was aiso less 
The behaviour of region F, was found to be 
normal 


Kowtii a 
VCAB 

October IMtt 


TABLE 1 

Days 

Houn 

4 

14 00 
17 UO 

8 

L0.(J0 

11 

1700 
22.00 
28 IM) 

12 

OUOO 

14 

17 00 
1H.UO 

19 00 

20 00 




Mr 

Kin 

4 35 

1H5 

3 80 

135 

4 70 

135 

4 IW 

135 

4 80 

135 

4 00 

120 

4 00 

105 

4 75 

135 

5 00 

135 

4 40 

120 

4 40 

120 


Month & 

VKAB 

October 1949 


TABLE 

I — tohM 

• 


Date 

Hour 

' a. 




Me 

Km 

15 

11 00 

4 00 

150 


18 00 

3 45 

1S5 

18 

17 00 

3 35 

ISO 


1H.0U 

3 20 

120 

19 

10 00 

4 00 

185 

20 

09 00 

S 45 

185 


10 00 

3 eto 

136 


17 00 

3 30 

135 


lanu 

a 20 

135 


22 00 

4 on 

135 


23 00 

4 40 

135 

21 

00 00 

8 20 

120 


01 00 

H 20 

105 


IMLOU 

S (Ml 

120 


21 00 

i 25 

120 

22 

14 00 

4 00 

185 

24 

17 00 

3 HO 

ISO 


SI 00 

3 no 

105 


22.00 

1 95 

90 


23 00 

1 30 

00 

25 

1000 

4 50 

185 


17 00 

4 50 

135 


22.00 

4 50 

120 

28 

10 00 

2 50 

ISO 


17 00 

6 00 

135 

31 

19 00 

a 40 

ISO 


2 aou 

8 45 

180 


A Review on the Ceramic Dielectric & 
Insulator Materials for Low 
Loss & High Frequency Uses 

RABINDAR SINGH 

National Metallurgical Laboratory, Jamshedpur 


T he rapidly growing use of short- 
waves and ultra-short-waves for high 
frequency applications confronts the 
manufacturer of elcctncal insulating 
matcnals with new problems In high fre¬ 
quency circuits such as radio, radar, tele¬ 
vision, communications goner^ly, ignition 
circuits, electro-medical X-rays and the 
like, the most important single feature 
determming the utility of a particular 
insulator structure is the power loss fac¬ 
tor charactcnstics of the finished piece 
The material used must meet certain defi¬ 
nite electrical specifications in order to be 
useful 


Ceramic insulators arc favoured because 
of their excellent combination of good di¬ 
electric properties, high mechanical strength, 
extremely permanent ngidity and refrac- 
tonness Other dielectrics, like bakelite, 
resins, etc , fail at high temperatures 
Normal porcelain does not have the propier 
dielectric properties that are necessary for 
high frequency work Some dielectnc mate- 
n^s like quartz cannot be easily fabneated, 
but are otherwise excellent 
The frequencies encountered vary from the 
common light circuit at 60 cycies/sec to 
ultra-high frequencies which may be as high 
as 3,000 megacyclcs/scc 
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The type of pieces made from such low 
loss ceramic materials include rod antenna 
insulators, tube socket bases, supports and 
spacers in vacuum and electron tubes, capa- 
ators, switch parts, coil forms, stand-ofT 
insulators, bowl insulators, insulating wash¬ 
ers, rheostat assemblies, automotive spark 
plugs, high pressure ignition plugs, etc 

The Lott Factor 

The utility of an inMilator depends upon 
the value of its power loss factor Before 
going into the actual study of the ceramic 
materials for high frequency uses, it is desir¬ 
able to have a knowledge of the loss factor 
and the factors causing these dielectric 
losses 

Any insulating matenal between two 
electrodes constitutes a capacitor If such 
a condenser of capacity C is subjected to the 
potential E, a radio frequency field having 
the frequency/, a current I will flow through 
the condenser If we introduce the angular 
velocity then I^EwC and energy 

to charge the condenser is EI^E^wC The 
eneiw actually used in the condenser and 
transformed into heat is given by the equa¬ 
tion N=E^wC tan S, where cii = loss angle 
and tan 8=die)ectnc power factor 

This formula shows that for a given 
potential and capacity, the power factor 
has to be extremely small in order to keep 
the product £*aiC tan J small, especially at 
high frequencies 

kffeci — In a high frequency field, the 
energy consumed by dielectric loss is trans¬ 
formed into heat If, for instance, energy 
IS taken from the jinmary oscillating circuit 
of a receiver where amplification has not yet 
taken place, the quality of reception and 
selectivity are impaired senously In trans¬ 
mitters where high potentials are used, the 
development of heat through dielectric losses 
of the insulating matenal present a senous 
jiroblem A rise in temperature results m 
further increase of dielectnc loss, and the 
mutual increase of temperature and power 
factor leads up to a point where input of 
heat IS in equilibnum with heat radiat^ out 
Before this point is reached, however, com¬ 
plete electneal break-down of the electneal 
insulator may have taken place 

The best insulating matenal for high 
frequency work is vacuum and air with 
dielectnc constant of 1 and a power factor 
of 0 But the need is for ngid and solid 


insulators for supporting and separating 
metallic conductors 

Other factors that cause dielectnc losses 
in ceramic msulator are 

(1) Okmte Rest^nee — Direct conductiv¬ 
ity through the dielectnc matenal ^ows 
up in the fonn of dielectnc losses This is 
true both for volume and surface conductiv¬ 
ity For any well-vitnfied msulating parts, 
these losses are negligible at ordinary tem¬ 
peratures and dry atmosphere At elevated 
temperatures volume conductivity may 
cause complete break-down of the insulator 
and under humid conditions the surface 
conductivity may become appreaable 
Because an unglazcd ceramic matenal 
lias a microscopically rough surface which 
permits moisture to settle m a continuous 
path, a glazed surface is desired or coating 
with moisture-resistant wax or varnish gives 
good results The latest development m 
this hne is of silicone varnishes, which 
possess a high degree of water rcpellancy and 
thereby allow the equipment to work under 
conditions of humidity and high temperature 

(2) Polarizaixon — Dielectnc losses may 
be caused by the dipole moment of polarized 
molecules in the electneal field But these 
losses arc not important m ceramics 

(3) Non-homogeneity — Non-homogeneity 
of the structure of the msulatmg matend 
may cause dielectric losses For ceramics the 
non-homogeneity may be defined as the pre¬ 
sence of the crystalline and glassy phases in 
one matenal A dielectnc of this type has 
lugher dielectnc loss than the components 
of the mixture, especially if the quotient 
of conductivity and the dielectnc constant 
is different for the single components of the 
mixture 

(4) Oxides — Those oxides which show 
excessive electrical conductivity at elevated 
temperatures cause dielectnc losses in cera¬ 
mic matenals 

Requirements of a Ceramic 

Dielectric Material 

The general properties recjuiFed of ceramic 
dielectnc and insulator matenals to be 
classed as fit matenals are as follows 

(1) Porosity — High or zero, as the service 
requires 

(2) High dielectnc strength and high 
sp^ific resistance 

(3) Low power loss factor, especially for 
service at high frequencies 
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(4) High dielectnc constant, especially 
for condensers 

(5) Nos 2 to 4 effected by temperature 
changes as httlc as possible 

(6) High mechanic^ strength 

(7) Smooth surface to prevent conden¬ 
sation of moisture and gathering of dirt 

(8) Absolute homogeneity with resjiect to 
glass to ci^tal ratio and also with respect 
to types of crj'stals present A one-compo¬ 
nent system is ideal 

(9) Accuracy of dimeiisions (tolerance 
of ± 1 0 per cent in dimensions over 0 5' arc 
usually met without special fabncation) 
This entails very low slinnkagc 

(10) Low thermal expansion is net cssary to 
prevent " dnft ” m aircraft radios because 
of extreme tcmi>craturc changes when tliey 
are earned from Ipw to high altitudes, and 
also to prevent the dnft while the radio is 
heating up and 

(11) forming and shaping 

Ceramic Materials Used for 

High Frequency 

Ceramic insulators can be divided under 
three mam heads (1) porous, (2) vitreous 
non-glazed and (3) glazed 

(1) Porous — Insulators of this type can 
be used only under low voltage and low 
frequencies and under dry conditions wlicre 
moisture will not condense on the surface 
causing flash-over or surface leakage High 
porosity^ IS requisite where evacuation must 
be complete and quickly accomplished, as 
for supports in vacuum tubes These are 
generally made of refractory oxides, AljOs, 
BcO, MgO, ZrO,, rhOj and low-lircd cor- 
diente Porous insulators have the added 
advantage of being able to withstand 
thermal shocks well 

(2) Vitreous Non-^lazed — This type is 
ns^ where high mechanical strength is 
necessary and where cleanhiiess is not an 
important factor Such el<*ctncal insulators 
are satisfactory for service at high voltage 
and frequeni ics They must have a smooth 
surface to prevent moisture condensation 
and many of them are waxed for this 
reason 

(3) Glazed — The porous and some of 
the vitreous ceramic insulators have 
a rough surface and must be glazed to 
obtain a smooth surface which will prevent 
moisture condensation and the collection 
of dirt 


Ceramic Dielectrics & Insulators 

The mam ceramic bodies used for this 
purpose arc steatite, cordiente, rutile and 
zircon Tlie less important ones will be 
dealt with later on 

Steatite Bodies — Under this group fall 
the ceramic products which have talc* or 
soap-stone ( 3MgO 4SiO, H,0 ) as the chief 
component and contain at least 80 per cent 
of Mg silicate in the unfirixi mixture 1 hose 
bodies arc essentially mixtures of talc, clay 
(added to provide both green and dry 
strength) and feldspar as flux Potash 
feldspar and not soda feldspar is use<l since 
K,0 IS far less detrimental to the power loss 
than Na^O* The amount of flux used 
gencrallv'' varies between 10-20 per cent 
The dielectnc losses of steatite bodies are 
found to be considerably lower than the 
porcelain bodies with 25-30 per cent flux 
in them This is explained as steatite 
bodies contain 90 per cent crystalline and 
10 i>cr tent glassy phase and the porcelain 
60 per cent crystalline and 40 per cent glassy 
phase So, to further reduce the dielectnc 
losses in steatite iKwiies, the reduction of 
glassy phase is attained by replacement of 
flux which may develop dunng coohng or 
form cr\Ntalline products by reacting with 
tal( * Fluxes of this type arc found to be 
AljOg, alkaline earth oxides and even mix¬ 
tures of vanous oxides (AlgOg in ciystallme 
phase IS beneficial but in glassy phase is 
harmful) Cristobahte from decomixjsition 
of talc and clay is undesirable as it gives 
high thermal expansion It is largely eli¬ 
minated by additions of alkaline cartlis to 
the body compositions 

The cot'fficicnt of capacitance change and 
jKiwer factor loss can be altered by additions 
of 5-10 per cent MgTiOj, BaTiOj, ZrO,*, 
TiOg, BcO, fused MgO, etc These are 
sub^anccs which will remain crystalline 
during the finng process and, therefore, 
effect the dielectric constant, power factor, 
etc The best low loss bodies contain BeO 
with a HcO BaO ratio of I 22 

In the hretl state, insulators of this class 
are predominantly clmoenstatite with a 
small amount of muUite and glass 

The mam defect in these bodies is that 
the finng range is only J to 1 cone which 
causes difficulty in its manufacture 

Cordtertle B^tes — High thermal expan¬ 
sion IS an undesirable property where 
absolute counting of oscillating circuits 
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has to be maintained If, for instance coil 
forms are made of a matenal with high coeiH- 
aent of expansion, oscillations may shift 
bv mere temperature changes due to the 
physical change of the size of the coil form 
For such cases, the materials of low coeffi¬ 
cient of expansion are required Cordiente 
answers requirement in these bodies Again 
one of the main ingredients is talc The body 
composition (2 MgO 5SiO|) with 
theoretical proportions consists of 39 6 per 
cent talc, 47 per cent clay and 13 4 per cent 
A1.0, But t^ies of this composition have 
such a short vitnfication range that it is 
pnu:ticaUy impossible to manufacture them 
Tlierefore, the amounts of Al^O, and talc 
are reduced to get a body containing maxi¬ 
mum amount of cordicnte crystals and 
having adequate firing range Sometimes 
ZrOf IS also added winch is said to lengthen 
the firing range 

These bodies cannot be glazed satisfac¬ 
torily due to their very low coefficient of 
expansion The unglazed products have 
rather rough surfaces due to the minute 
crystals, therefore, surface conductivity is 
likely to occur under humid conditions 

Sometimes self-glazing is also practised by 
the addition of certain fluxes like feldspar, 
nepheline syenite and feldspar-zinc oxide 
Spodumenc and feldspar and beryl and 
feldspar have also been tried but not with 
much success Slip glazing found suitable 
for the bodies have the chemical compositions 
SiO„ 52 0 , A1,0„ 13 5. MgO. 15 5. Be/),. 
32, Fe,0,. 9 0 and Cr^O,. 6 5 It gives 
smooth semi-mat glaze 

This glaze layer fits the body as its thick¬ 
ness IS only between OOOr-0 002' and is 
intimately connected with the body by 
cordiente crystals extending from the body 
mto the glaze 

Power factor values of cordiente lie be¬ 
tween those of electrical porcelain and the 
steatite and vary slightly with composition 
It has been found that the feldspar content 
of the glazed articles has some effect on the 
power factor 

Ruiile Bodies — For lugh frequency appli¬ 
cation, condensers with low dielectnc losses 
and concentrated capacities are desirable, 
in other words, condensers of lugh capacity 
but of small size Mica is used for this 
purpose but it has the defect of havmg 
variations from piece to piece and warping 
with age and moisture Steatite lias been 


suggested but they are comparatively bulky 
and cannot be easily used in radio construc¬ 
tions where space is limited 

RutUe has been found to possess a dielec¬ 
tnc constant value of 183* parallel to its 
crystal axis and 89 perpendicular to the axis 
A crystal mixture gives an average value 
of 110 dielectric constant^ By adding 
certain fluxes like titanite (CaO TiO, SiO|), 
alkah-free titania glasses or MgO titanate, 
BcO titanate, ZrO, titanate, etc , it is possible 
to produce vitnfied ceramic bodies which 
consist chiefly of rutile crystals with dielec¬ 
tnc constant not mu(h less than 110 

The power factor of such bodies is low and 
within the limits of low loss ceramic matenals 
at high frequencies At low and audio 
frequencies, however, the power factor 
increases considerably 

It sliows a negative temperature coeffi¬ 
cient of dielectnc constant, that is in bodies 
with high dielectnc constant, increase in 
temperature decreases the dielectnc constant 
As this negative property is the physical 
property of rutile, tempcrature-mdepenclent 
diclectncs can be made only by reducing 
the TiO, content considerably and, therefore, 
at the same time lowenng the dielectnc 
constant Bodies with dielectnc constant 
between 10-20 are practically independent 
of temperature 

Zircon Bodtes^^ — Considerable research 
has been done to develop ceramic insulator 
bodies having the dielectnc properties of 
low loss steatite bodies, but having a longer 
firing range Work along thus line has been 
done by Iitantum AUoy Manufacturing Co, 
Niagra Falls (NY), USA They found 
that mixtures of zircon and zirco-silicates 
of barium, calcium, magnesium bonded by 
clay woulcl prcxluce a body having an un¬ 
usually long hnng range Such bodies were 
reported to have a finng range of about 
3()0"F before maturity The defect with 
zircon bodies is that as the matenal is very 
abrasive it cats away the dies in extrusion 
and dry pressing 

Minor Ceramic MuterlaU 

(1) Glass ^— boda-lime glass has low speci¬ 
fic resistance, a low dielectnc constant and 
large coefficient of capacitance with tem¬ 
perature change Pyrex and special alkali- 
free glasses are much lietter, but have high 
dielectnc losses at elevated temperatures 
and at high frequencies Rapid change in 
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dielectnc properties with temperature varia¬ 
tions prevent its use in many applications 

(2) Clear Fu^ed QwaWr — Fu^ quartz 
has a very high volume resistivity and very 
high dielcctnc constant It has the lowest 
loss of any dielectnc 

(3) Porcelain (i) Normal — The clay- 
flint-spar porcelains contain from 40 to 60 per 
cent of glass containing alkali ions and. 
therefore, have a rapid change in electneal 
properties with temp)eratu»'e variations They 
also have large power loss at higli frecjuencics 
(n) Mullite *—This class is particularly well 
suited for spark plugs because of its high 
thermal conductivity It contains little 
glass but exhibits high {lower losses at high 
frequencies 

(4) BeO, etc — The porous 
refractory oxides arc usually bonded with a 
small amount ( 2-5 per rent) of clay or talc 
All have very high dielectnc strengths at 
high temperatures hor giving tlic green 
strength a paste of flour, ammonia and water 
IS generally use<l 

(5) AlstJUm — Dried montmonllonite films 
impregnated with {lolyst^Tencs and resms 
for pliability have been dcvelopc<l to 
replace mica in flat irons, toasters, etc The 
dielectnc constant is about 4-6 

(6) Lava — This type of electric insulator 
IS cut from steatite rock, machined and 
drilled an<l then lired to 1.000°( There is 
little or no hncar finng slinnkage The 
fired product is mostly i Imo-cnstatite witli 
some cnstobalitc The coefficient of thermal 
expansion is 9 0x10 • and the dielectnc 
loss is 1 5 per cent, a fairly high value Its 
great!St use is in making "first models" 
before making expensive dies It is also 
used for vacuum tube spreaders 

(7) Mycalex — Fine-grained mica is formed 
(with p>TO-pIasti( at 750"C ) at 5,000 lb 
per m by using either potassium iodide or 
lead borate l>onds, which are soft at this 
temperature Both the compression and 
injection processes are usc<l These insu¬ 
lators begin to softin at 450°C but are 
machinable like unfired lava at room tem¬ 
perature The dielectric losses are fairly 
low and the dielectnc constant is about 84) 

(8) Pyrophylltte — PyrojihyUite insulators 
have been made with over 94 per cent 
pjTophyllite and 6 per cent " plastic flux " 
and fired to cone 14 These have been found 
to be supenor to porcelain but infenor to 
steatite 


Properdea of Gerumlc 

Insulators & Dielectrics 

(1) DteUclnc Constant — Rochelle salt is 
reported to have a dielectnc constant of 
al^ut 20,000 in one crystallographic direc¬ 
tion at — 18°C and at -f 24®C Rutile has 
a mean dielectnc constant of 110-114 The 
titanatcs have a dielectnc constant of 20- 
30 and ZrO| has a dielectnc constant of 18 

Mixtures of fiO, with other crystalline 
substances closely obey the equation 
Log e ^ log c, +X, log e, 

whore and represent the dielectnc 
constants and and X,, per cent components 
by volume This equation is approximated 
by other dielectnc materials especially if all 
comjHinents arc crystalline 

Porcelains have a dielectnc constant of 
about 6-8 and all steatite products have a 
slightly lower value of 5-6 

As a nile Na^O and Alj 03 , especially when 
in glaissy phase, lower the dielectric constant 
KgO and LijO arc less detrimental than 
NagO 

(2) Dielectnc Loss & Power Factor — A 
high dielectnc constant and a high volume 
reststivity do not often indicate a low power 
factor and low dielectnc loss For example, 
nitilc m.*y have a dielectnc constant of 100 
and a loss of 0 2 per cent while vitreosil has 
values of 3 5 and 0 06 respectively Vitreosil 
has tlic lowest loss factor of all the common 
materials, followed closely by low loss steatite 
and mica Steatite, normal porcelain and 
pyrex have slightly higher losses 

Glasses containing " free ions " and dipole 
comjxments liave large losses The ideal 
dielectric material has zero power factor and 
Lonsetjuently zero dielectric loss 

(3) Coefficient of i apactiance Change — To 

have a constant amount of energy stored in a 
condenser with temperature vanation, the 
capacitajice of the dielectnc must remam 
constant Porcelain has a large positive 
coefficient of capacitance change ( 5 0-7 0 x 
10 ) while rutile has a large nega¬ 

tive coefficient (-7 0-7 4 x 10u"*/°C ) 
Porcelain has a dielectnc constant of about 
8 at 25X and increases to 63 at lOOX The 
dielectnc constant of rutile decreases from 
100 at approximately the same rate Steatite 
and cordiente are remarkably stable Com¬ 
binations of positive and negative dielectrics 
are incorporated in aircraft radios so that 
the total capacitance change is zero with 
temperature change 
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Rutile can be mixed with positive dielec- 
tncs (ZrO| for example) to produce con¬ 
densers of constant capacitance change 

(4) CoeffictetU of TnertHol Expansion — 
Vitreosil has the lowest coefficient of thermal 
expansion among the insulators, being 
0*5 X 10~* per cent/°C This is followed by 
the theoretical cordientc at 0 53 x 10"* per 
ccnt/°C , and commercial cordientc at about 
15-2 0 X 10~* per cent/°C { Fig 1 ) 



The thermal expansion is important from 
two stand points (i) constancy in induction 
coils and (u) resistance to thermal ^ocks 
Cordiente has its greatest apphcation for 
coil forms where constancy of inductance is 




necessary and where dielectnc loss is the 
determining requisite Soda-lime glass, lava 
and rutile have the highest coefficient of 
expansion (about 9x10"* per cent/X) 
Steatite and normal porcelains have coeffi¬ 
cients of expansion slightly lower than lava 
As a rule, porous bodies are much more resis¬ 
tant to thermal shock than denser bodies 
even though the coeffiaent of expansion may 
be higher 

(5) Mechanical Strength — The steatite 
insulators are only next to zircon insulators 
in strength The compressive strength goes 
up to 1,00,000 lb per sq m Rutile and 
porcelam sometimes go higher, up to 1,20,000 
lb per sq in The porous cordiente insu¬ 
lators are noticeably weak, especially when 
the composition approximates to the theore¬ 
tical value 

Steatite bodies have an unusually high 
tensile strength and this, combined with its 
compressive strength, produces great tough¬ 
ness It IS presumed that the strength of 
the steatite b^ics is due to the nature of the 
clino-enstatite crystals 

(6) Thermal Conductivity — The combina¬ 
tion of high thermal conductivity and mecha¬ 
nical strength give steatite good resistance 
to thermal sho^s in spite of its high coeffi¬ 
cient of thermal expansion Glass, porcelam 
and others have rather low thermal conduc¬ 
tivities 

(7) General Ejftcis of Temperature on Fre¬ 
quency — The power factor and power loss 
factor, as a rule, increase with rise in tem¬ 
perature Tlie volume resistivity and di¬ 
electric strength decrease with increase m 
temperature in dielectncs containing glass 
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TABLE I ^ BLEOTUGAL PROPERTIEE OP INEOLATOIIS AT ROOM TEMPERATURES 


TVPS OP mtULATOS 

VoLtms 

Covpp OP 

DlSLlCTRlC 

DiiLiCTaic 

Cotpp OP 


Ruiitivitv 

■ XPAN»IOH 

COHftTAMT 

LOM PACTOB % 

CAPACrTAPCB 


ohmB/cin cube 

ao" io(rc.xio-» 

AT 1 UC 

AT 1 HC 

CNAMOSX 10~* 

Rutila 

Ltva 

X 

10* 

7 ft 
ft 0 

30-100 
b 2 

0 141 4 

1 b 

—0-7 4) 

Mica 

10*» 

4 0 8 0 


X 

Uycalex 

10« 

S 0 

7 S 8 b 

0 2S 0 

X 

Steatite 

10* ‘ 

A 4 

b 0 A S 

1 2 

X (1 3 1 01 
X (1 3-1 61 
X (b 0-6 0} 

l^ow IcM ■teatlte 

Porcelain 

10“ 

10*» 

A 3 

4 0 

A 0 

6 08 0 

0 04 0 17 
173 6 

Soda Ume glati 

10* • 

H-IO 

3 

b 7 

Prre* 

Vltrecall 

10“ 

3 5 

b 

0 7 

X 

10“ 

0 5 

3 & 

0 08 0 06 

X 

ConUerite 

10“ 

0 33 1 8 

5 t 

3 0 

X 


and free ions of K+ and Na^- Soda-lime 
glass may have high resistance at room tem¬ 
perature, but becomes a conductor at 150X 
Crystal line Al^Oj is remarkable in its high 
volume resistivity of about 5,000 ohms/cm 
cube at 1,600X , when practically all the 
common dielectncs would melt Because of 
its high heat conductivity, refractonness and 
resistivity at high temperature, vitreous 
AI 1 O 3 is much favoured for aircraft spark 
plugs MgO, BeO and ThOj are of the same 
class 

The power factor and dielectric constant 
decrease as the frequency is increased The 
diclcctnc loss at high frequencies is sufficient 
to cause heating of the dielectnc The power 
factor becomes quite constant at alxiut 
2-3 megacycles and above 
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The Use of Wetting Agents in 
Acidizing of Oil Wells 


S S BHATNAGAR & MOHAN LAL KHANNA 
Council of Scientific & Industrie^ Research, Delhi 


T he acidizing of oil wells is a well- 
established practice* for improving 
production, particularly of those welfi 
which have passed through the normal 
process of decline Hydrochlonc acid of 


15 per cent concentration is usually employed, 
and 1,000 gallons of acid dissolve 1,800 lb 
or 11 cu ft of limestone* The acid con¬ 
currently attacks metaUic equipment and 
piping at xoVo to lio the rate of attack 


13 



J SCI INDUSTR RES V 9A, 1950 


on limestone This action is of senous 
consequence, especially if the acid remains 
in the well for some time It is, therefore, 
customary to add inhibitors to prevent or 
greatly minimize metallic corrosion while 
the dissolution of the limestone proceeds 
unaffected 

It has been observed that acidizing in 
many instances produces little or no bene¬ 
ficial effect on production This has been 
attributed to the presence of the oil layer 
covering the limestone face and the capil- 
lanea winch prevent the acid from coming 
into contact with the rock In such cases 
the addition of wettmg agents has proved 
helpful 

Wetting agents were used at Dhulian oil¬ 
fields with marked improvement in the rate 
of production " Cal^Icne H S Oil an 
ICI product, was used in dilute aqueous 
solution for the wetting operation “ Fixa- 
nol ” was added to the acid Tlie latter, in 
addition to lowering of surface tension, acted 
as a corrosion inhibitor During the early 
years of World War II, when the supply of 
chemicals from UK to India became un¬ 
certain, the indigenous production of wetting 
agents from the raw matenals available in 
India became a matter of urgent necessity 

Preparation of Wetting Agents 

The main structural feature of effective 
wettmg agents appears to be that they con¬ 
sist of molecules in which polar and non¬ 
polar groups occur m a balanced proportion* 
Recent work has shown that polar bodies 
possessing hydrocarbon chains of not more 
than 12 carbon atoms in length possess wet¬ 
ting characteristics, while those with longer 
chains exhibit dispersing and emulsifying 
properties* Vegetable oils provide useful 
raw materials for the pnxluction of a variety 
of such reagents Of these, coconut oil has 
the most favourable c omposition* ( Tablf I) 
The utilization of coconut oil for prepanng 
suitable wettmg agents thus suggested 
Itself 



TABLE 1 


Acid 

Nuhikh of 

% 


C ATOHl 


Caprolc 

e 

i 

Ckprvllc 

Capnc 

H 

10 

0 

lU 

L«urlG 

12 

AS 

Mrrtetlc 

14 

20 

PUmltlc 

la 

7 

Sleoiic 

IR 

& 

Oleic 

18 

2 


160 gm of fatty acids from coconut oil 
were stirred with 60 gm of chlorosulphonic 
acid, the temperature of the mixture being 
maintained below 22X Stimng was conti¬ 
nued for 8 hr The mixture was allowed to 
stand overnight and excess acid was removed 
by repeated washing with ice-cold sodium 
chlonde solution A solution of sodium 
hydroxide was then added until alkaline 

Evaluation of Wetting Agenta 

Draves' method* was employed lor the 
evaluation of wetting powers of the prepa¬ 
rations 3-ply unbuild cotton yam was 
used As the type of yam used has a pro¬ 
found influence on the sinking tune, a sufli- 
cient supply from one particular stock was 
obtained “Aerosol OT dry", an ex¬ 
tremely active wetting agent, was included 
for companson The results obtained arc 
summarized in Table II and are graphically 
represented in Figs 1, 2 and 3 


TABLE 11 
Ttmpfralurt 25"C • 


Wetting % con 

Solvent 

SiMKIMO 
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5% 
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Distilled water 

lU 
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Calsoknc H S * 

1 0 02 


56 
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II 

0S 



ro 10 

6'’(, HCl solution 

14 

7 2 

Sulphonatcd ^ 

|u 10 

2H7 


c<K-onut falty * 

1 0 02 

DistiJlrd water 

83 


Acids 

Lo 01 

II 

IDO 



ro 10 


43 



0 02 


173 



0 01 

5% HCl solution 

15% 

270 


FlXAnol 

0 10 

0 10 

11 

8 



0 05 


IB 6 



0 026 

Distilled water 

34 6 
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Thougli surface-tension charactenstics 
cannot be taken as a definite indication of 
wetting power, yet it provides an indication 
of its suitability as a test matcnal Surface 
tension was determined by the Donnan 
pipette method The results obtained are 
summarized m Tabic III 

Corrosion Inhibitors 

The inhibiting properties of various arsenic 
(ompounds and Fixanol on the corrosion of 
milcl steel by sulphuric and were studied and 
the results obtamed arc summanzed in 
Table IV 
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TABLE IV 





CONCENTRATION IN OCA UITRK 


Iio 1 —Sinking timi versi <i concentration 
FOR THE THRFE WKTTINC AGENTS AT pli 1 


TABLE Ill 


Ttmpfrmiuu C 


WlTTIlfr AGENT 

"o CON 

Dinaitv 

S iPArt 
TrNHI N 




{DjntV n ) 
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0 W7 

-I 07 

A«rov>l O T dry 

0 (12 

0 OUK 

SH H 

to 10 
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30 07 

Ctlwlme If S 

0 10 

n ooH 

ii 44 

buipbniiitrd cocoi t 

0 10 

0 000 

42 07 

fitly BCI Is 

FiieikI 

0 in 

1 on 
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DlAcusslon of Results 

SurHcr tension determinations ( Tabll 
III) show that Aerosol O 1 dry is ex 
ccptionally tfftH'livc in lowenn;^ the surface 
tension The results of Draves test show 
that the siilphonatcd fatty ac ids from c oc onut 
oil constitute as ^ wetting agent as 

Calsohne H S and that its wetting power 
is considerably decreased when tJie is 
increased to 3 On tlie other lianel the 
wetting power of dilute solutions of Fixa 
nol at 7 is inferior to any other wet 
ting agent studied in the present investiga 
tion A surprising impro\cment is recorcled 
when the product is tested in 15 p>cr rent 
1£(_I solution It has deeidedly greater wet 
ting jMJwer than Aerosol 01 dry when 
tested in the same medium 

I he corrosion inhibiting properties of the 
various substances studied show ( Tablf IV) 
that sodium arsenite is the best 


T^mptniw 26*C mnd 10% H|SO« {byvoi) 


Inhibitor 

% CON 

Tihb Of 

% tot* 



■EACTIOH 

IN WT 



24 hr 

IB 0 

AsO, 

Sodium euseo If 

0 5 

0 s 


7 0 

0 23 

FierooI 

0 b 


12 54 


In evaluating a welling agent for use in 
acidiFmg operations it appears that a dis¬ 
tinction should be made between the treat¬ 
ment of a new well which merely consists in 
cleaning the rock face and the operations 
intended to revitalize an old well by enlarg 
mg the capillanes of tlie limestone In the 
latter case the acid should penetrate the 
capillaries overcoming if necessary, the gas 
blocking or jamin effee t which resists the 
penetration of the acid It has been con¬ 
tended that a wetting agent helps to bridge 
the gas lex ks and so enables deeper penetra¬ 
tion of ac id than would otherwise be possible 
Obviously in such eases the wettmg agent 
IS intrcxlueed along with the acid and the 



Tic 2 SlNKlNC TIME VERSUS CONCENTRATION 
IN 15 PFR CENT HCl SOLUTION PlXANOL AND 
Aerosol U T dry 
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CONCENTRATION IN GM PER LITRE 

Fig 3 — Sinking time vrasub conciintration 
FOR FiXANOL in is per cent HCl AND NEUTRAL 
SOLUTIONS 

activity of the wetting agent in a strongly 
acid meilium becomes important The results 
of " Calsohnc II S " and coconut od sulplio- 
nation product in 5 per cent HCl show that 
these agents are not suitable for such work 
Fixanol, being active in acid medium, assists 
the acid reactivity and, therefore, should be 
jiarticularly effective wliere the enlargement 
of limestone capillanes in oil wells is desired 


Naik and Desai^ have studied extensively 
the sulphation and sulphonation of Indian 
vegetable oils using sulphunc acid, oleum and 
chlorosulphonic acid as sulphonatmg agents 
They have not tried either coconut oil or its 
fatty acids Venkataraman and his colla¬ 
borators® liave recently s)mthesized a large 
number of compounds, particularly the sul- 
phonic acid derivatives, from the common 
Indian vegetable oils for use in the textile 
industry With the exception of launc 
acid all other acids yielded poor wettmg 
agents Launc acid fumisheil highly efli- 
i lent surface-active compounds When 
similar comjxiunds were prepared by con¬ 
densing coconut oil without the isolation of 
launi acid, they were comparable with those 
obtained from launc acid only at higher 
concentrations but were less effective in 
dilute solutions The results of the present 
mv<‘Stigation clearly support the above 
hndings 

The result of this investigation were made 
available to Messrs AUock Oil Co Ltd 
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Cotton Seed Oil Industry 


M N KRISHNAMURTI 
Volkart Brothers, Bombay 


T here is a widespread prejudice 
against the crushing of cotton seed 
in India, and milch cattle are still fed 
with whole cotton seed This is 
wasteful, a large part of the fat in the seed 
IS not assimilated by the animals and is 
excreted^ Feeding expenments m western 
countries have revealed that for the nutrition 
of milch cattle only small quantities of 
certain unsaturated fatty acids are required 
In the case of oil cakes which are unsuitable 
for animal feed and are used as fertilizers, the 
lesser the oil content of the cake, the belter 
the value as a fertilizer It is, therefore, 
evident that cotton seed cake which still 
retains a small quantity of oil is rich in 
protein and is eminently suitable both as a 
cattle feed and as a fertilizer 

Recent investigations at the Cotton Cess 
Committee's laboratories at Lyallpur on the 
nutritive quality of cotton seed cake reveal 
that of all the oil seed cakes employed as 
cattle feed, cotton seed cake is tlie rlicapcst 
from the point of view of starch equivalent 
and assimilable proteins* Cotton seed cake 
flour IS finding increased use m human 
dietary Under the trade name " Alison 
flour it IS used in admixture with wheat 
flour, and the combination is 25 times as 
nutntious as an equivalent quality of jxitato 
flour, 5 tunes as nutritious as corn meal 
and 4 times as nutntious as oats meal 
The per capita consumption of oils and 
fats in India has been estimated by the Lood 
Ministry of the Government of India at 8 lb 
per annum, as against the normal nutntional 
requirement of 45 lb If the per capita 
consumption of fat is to be raised, it is 
necessary that efforts should be made to 
increase the production of edible oils by 
crushing oil seeds such as cotton seed which 
are now being wasted 

India produces at present over 2 milhon 
tons of cotton seed per annum out of this 
quantity ^ lakh tons arc crushed for oil and 
2 lakh tons are used for planting A part of 
the remaining quantity is exported and the 


rest fed to cattle If all the available cotton 
seed is crushed, the proiluction of vegetable 
fats can be increased without having to bnng 
more land under oil seed cultivation In 
California, where cotton seed processing is 
a major industry, the oil is refined and used 
for the manufacture of margarine Cotton 
seed oil Ls also largely used in soap manu¬ 
facture 

If the cotton seed oil industry is to be 
established in India on a commercial scale, 
the processing should be economical and the 
products should conform to the trade 
standards In case the residual cake after 
the extraction of oil is not accepted as a 
cattle feed, it will have to be utilized as 
manure and sold at a low price* 

The toxic phenolic substance, gossypol, 
present in cotton seed cake and its removal 
have formed the subject of a great deal of 
research It has been suggested that cook¬ 
ing of cotton seed meal renders gossypol 
inactive, and the resulting meal is suitaolc 
for animal and human consumption 

The China Vef^ctahle Oil Com^ny, Shan¬ 
ghai. IS produt ing petrol and Diesel oil from 
cotton seed oil From 100 lb of oil, 24 lb 
of motor fuel and a large quantity of lubricant 
are produced 

The storage of cotton seed demands 
jiarticular attention The cotton ginning 
season is comparatively short, and the 
seed collected has to be stored for the rest of 
the year Investigations on storage and 
respiration show that cotton seeds with a 
high moisture content ( exceeding 8 per cent) 
respire \agorously, develop free fatty acids 
and deteriorate rapidly^ Seeds intended 
for storage should be dried, and temperature 
and humidity conditions in storage sheds 
should be controlled Commercial seed con¬ 
ditioners and dryers for controlling the 
moLsture content to the required degree are 
available 

Processing of cotton seeds for oil ex¬ 
traction involves, as the first step, clean- 
mg of seeds in a combined pneumatic and 
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mechanical cleaner for separating dirt, sand 
and other impurities The closely adherent 
fibrous coat is removed by a carver or 
other t3q>e of delinting machine of modem 
design The seeds are decorticateil or hulled 
and the kernels separated from hulls with 
the help of shaker screens and aspirators 
The kernels arc coarsely ground in a roller 
mill and crushed in an Anderson expeller 
provided with a cooling system The 
residual cake contains less tlian 4 per 
cent oil 

During the past few years solvent ex¬ 
traction processes have been employed in 
the Unit^ States of America for obtaining 
cotton seed oil Direct solvent extraction, 
however, presents many senoas difficulties, 
and processing by the combined use 
of expeller and solvent extraction has 
proved not only advantageous but also 
economical 

In planning a cotton seed oil mill it is 
essential to consider a number of factors 
which influence both its design and operation 
Included among these are optimum capacity, 
supply of raw matenal, transportation faci¬ 
lities, iwwer and water supply, and storage 
space Plant ct onomics dictate the necessity 
for continuous operation of a minimum of 
300 days |x.r year Full-time operation is 
especially desirable since trained and 
competent operating jx^rsonncl cannot be 
had on a part lime or seasonal basis 
The economy of a 75-ton capacity cotton 
seed oil mill by the expeller process can 
be gauged readily from the estimates given 
below 


ESTIMATES FOR A 75-TON COTTON SEED 
OIL MILL ON 24-HOUR DAY BASIS 

A CAPITAL 

Ks a p 

1 Oil mill machinery viz clean- 9,00 000 0 0 
inf;^ delinting cruahinf^ with 

ancillary units 

2 Oil refininf! plant 2 00 000 0 0 

3 Auxiliary plant viz steam 2 00,000 0 0 

power and water cooling 

towers pipe line, etc 

4 Erection, etc _2 00 OOO 0 0 

loTAL Tsooooio 0 0 


B COST ESTIMATE 

Rb. a. p 

1 Raw Maiertais — 

75 tons cotton seeds at Rs 25 18,750 0 0 

per ton 

2 Uttlitifs — 

(a) 75 000 lb process steam 200 0 0 

equivalent to about 5 tons 

of coal at Rs 40 per ton 

(b) 12 000 kWh of clcctncity 750 0 0 

at 1 anna per umt 

(c) 35 000 gallons water 35 0 0 

(d) 3 cwt of caustic soda at 100 0 0 

Rs 33/- per cwt 

(c) 4 cwt of Fullers earth at 140 0 0 

Rs 35/- per cwt 

(f) 2 cwt of actuated carbon 140 0 0 

at Rs 70/ per cwt 

3 labour, Supervtston and Over* 300 0 0 

head Charges 

4 Amorttsation value at 10 per 500 0 0 

ccnto\erRs 15 00 000/-cdpi 

tal equipment at 300 working 
days per yctir 

5 AfHorltxalton value at 5 per cent 80 0 0 

oxer Rs 5,00 000/- over build¬ 
ing and godown 

6 Mill stores, repairs and maintf 100 0 0 

nance at 2 per cent over capital 

cost of machineries 

Total EXPENSES PBk DAY 21,095 0 0 

CREDIT FOR SALLS PROCEEDS 

Rs. a p 

1 10 tons refined nil at 13 per 15 000 0 0 

cent overall recovery at 

Rb 1 500/- per ton 

2 0 75 tons soap stock at 1 per 300 0 0 

cent yield at Rs 4(X)/- per ton 

3 15 tons linters based at 2 per 600 0 0 

cent yield at Ks 400/- per ton 

4 30 tons hulls leased at 40 per 1,800 0 0 

cent yield at Rs 60/- per ton 

5 28 tons cdkc based at 37 per 4 760 0 0 

ct nt yield at Ks 170/ per ton 

loTAL 22,460 0 ~0 

Profit per day 1,365 0 0 
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Elastotners and Plastomers, Part II 
Manufacture. Properties and Applica¬ 
tions. edited by R Houwink (hlscvier 
Pubbshing Co Ltd , New York, Amster¬ 
dam, Txjndon, Brussels Cleaver-Hume 
Press Ltd , Ixmdon ), 1949, pp \vi + 515 
Pnee 50s 

This volume forms Part II oh Elshvifr’s 
comprehensive treatise on “ Elastomers and 
Plastomers ” of which Part III was recently 
reviewed m this Journal ( Vol VIIT, p 194, 
1949 ) It contains, besides a detailed table 
of contents and an exhaustive index, thirteen 
chapters, one on each of the following topics 
phenol formaldehyde resins (including amino- 
plasts), synthetic resin ion exchangers, urea 
and melamine resins, polymers from ethylene 
derivatives including all>l compounds, cellu¬ 
lose derivatives, jirotcm plastics and iibres, 
synthetic polyamides, sihconc polymers, 
alkyd resins, natural resins and their deriva¬ 
tives, derivatives of natural rubber, synthetic 
rubbers, and asphalts, which thus cover the 
whole field of natural aiul syntlutu high 
j>ol>7ncrs 

The topics are trcatcnl in a comprehensive 
and authoritative manner in re-spect to their 
chemistry, industrial preparation, properties 
and applications The cliaptcr on phcnolics 
may serve to illustrate the point It begins 
with the industrial production of the raw 
materials {phenol, cresols, aniline and 
aldehydes) and then deals, in succession, 
with the (hcmistr\ and reaction kinetics of 
condensation pol>mcrization as applied to 
phenolics, with resins for varnishes, paints 
and laccjutrs giving individual preparations, 
proi>erties and applications, witli resins used 
for adhi'sives, moulding com])ositions includ¬ 
ing resins for jet moulding, and finally with 
resins for laminating jnirjxiscs, the wliolc 
treatment being based on sound theoretical 
principles and accurate technical details of 
facts illustrated with tables, diagrams and 
photographs , a list of references at the end 
completes the chapter A more or less 
similar procedure is adopted in the remaining 
chapters 


Each chapter is written by one or two 
chemists of the research lalxiratory of the 
industn.ll company which is specializing m 
the production of tlie particular plastomers 
or elastomers in question Thus the chapter 
on urea and melamine resins is b> two che¬ 
mists of r tba 7 Id , Switzerland, which pro¬ 
duces several of these resins and has clone 
original work in the field The chemists of 
the Protein Rescan h Division of British 
Plashes Ltd , and of Courtaulds Ltd , England, 
contribute the chapter on protein plastics and 
fibres A chemist of Rohm & Haas Co , 
USA, writes the iliapter on polymers of 
ethylene derivatives, and tins company is not 
only producing acrylic and other vinyl resins, 
but has also done inoncer work in these 
plastics Silicones are treated by a chemist 
of General Itleciric ( o , Schenectady, which 
first produced these' resins It is natural 
that a chemist of Du Pont de Nemours should 
write about synthetic poly.Tmidcs (nylons) 
Dr Houwink who has to his credit several 
books and articles on high polymers not only 
writes with authority on phenolic s but is the 
editor of the three parts of this sene's on 
elastomers and plastomers 

Ihe book certainly gams much from the 
international chnractc'r of the collaborating 
group of authors, but suffers a little just as 
any comjxisition of comjxisite authorship, 
from lack of uniformity in the mannci of 
prti cnt.Ttion Ihus, in certain chapters like 
those on i)ol> amides and silicones, the details 
of industnal production of the materials 
concerned arc not texj abundant maybe due 
to lick of published information or simply 
due to the tendenc y on the part oi the authors 
to gloss over them The language of the 
non-English authors is, at times, not too 
clear or suffic lently idiomatic as in the follow¬ 
ing cases the conception to which the 

aniline formaldehyde resins contain globular 
molecules has gamed support” (p 17), 
" the products that form distinguush them- 
selvt?s from ” ( p 7 ) , ” the surprising 
moment was tlie fact ” ( p 112 ) , ” a far 
too diiven condensation ” (p 58) . ” hcre- 
fore ” ( p 57 ) , ” at the time being ” (ibid ) 
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and so on A little careful retouching could 
have eliminated these mistakes 
The printing is good and the paper, too, is 
equally good But some typographical mis¬ 
takes have been noted which are rather 
unconunon in Elsevier's publications These 
minor defects do not, however, detract in any 
way from the main value of the book which 
IS a mine of carefuUy assorted scientific and 
technical data of wide variety and scope 
concerning high polymenc matcnals of 
mdustnal importance and which, along with 
Part I (General Theory) and Part III 
(Testing, Analysis Tabulation of Properties), 
would make an excellent and up to-date 
reference set The book should find a ready 
welcome at the hands of all who are interested 
in the scientific and mdustnal aspects of 
plastics, fibres and rubbers 

L M Yeddanapalli 


Tablet Making, by Arthur Little & K A 

Mitchell { Northern Publishing Co Ltd , 

LiverjxK)!), 1949, pp 121 Pnee 15s 

Tablet making is an important and an 
indispensable feature of the modem pharma¬ 
ceutical industry as tablets have become most 
popular owing to their elegance for single 
dose dispensation of solid medicines This 
device which is nearly a century old has now 
been perfected with the aid of the modem 
automatic tabletting machines which can 
turn out compressed tablets in great speed 
and in various sizes, shapes and colours 
There has been, however, very little informa¬ 
tion published so far by those who possess 
the “ know how ” of the process of tablet 
making and the present voliune is, therefore, 
to be welcomed as a valuable publication on 
the subject 

Little and Mitchell have written their book 
well and have adequately illustrated it The 
book furnishes detailed and comprehensive 
information on all asjiects of tablet making 
including granulating, drying, compressing, 
colounng and coating It stems to have 
been written with an idea of giving piactical 
guidance to those who wish to take up the 
manufacture of tablets and as such contains 
several useful " tips ” m every process of 
tablet making Furthermore, the inclusion 
of a formulary giving the composition of 
about 25 typical tablets should also prove 
very useful in practice 


Although there are possibly many other 
industries where the tabletting machines 
could be used, just only a mention has been 
made in the bwk of such possible uses This 
is because at present it is only the pharma¬ 
ceutical industry which is making me com¬ 
pressed tablets on a very large scale and the 
other mdustnes are yet to develop this Ime 
On the whole there is no doubt that the 
book is a very useful practical handbook on 
tablet making and, therefore, should prove 
valuable not only for students of pharmacy 
but also to manufacturers of tablets in the 
pharmaceutical industry 

HBS 

Proceedings of the Rubber Technology 
Conference, London, 1948 ( W Hcficr & 
Sons Ltd , Cambridge), 1949, pp xxxu -f- 
523 + XLX Pnee £ 3/3 

Rubber technology has only rather 
recently reccivc^l the recognition that has 
been its due for a long time The second 
Rubber Technology Conference of which the 
" Proceedings " is the record was the focal 
point for rubber technologists from various 
comers of the globe The information con¬ 
tained in this admirably edited “ Proceed¬ 
ings " forms a very valuable contnbution 
to the knowledge of rubber technology 
The papers presented in this volume deal 
with the work done on various aspects of 
rubber during 1938-48 During this de¬ 
cade, as in practically every other realm of 
science, there has been unusual activity m 
the field of rubber technology Rubber 
industry can boast of substantial progress 
made during the war years It was tfie 
stress of war that accelerated the advent of 
synthetic rubber Although there has been 
a general tendency to brush aside synthetic 
rubber as a " war baby ", many rubber tech¬ 
nologists realize that the synthetic rubber 
industry has come to stay Thus realization 
IS reflected in the " Proceedings " because the 
first session of the Conference was devoted 
to " Synthetic Rubbers " 

In this first section all the more common 
syntlietic rubbers — GR-S, Butyl, Buna N, 
Neoprene and Silicone — find their place 
Synthetic rubber is still m its youth, if not 
in its infancy, and as such wc may expect to 
hear a lot more about these polymera 
GR-S IS the most common commercial 
synthetic rubber and perliaps the largest 
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amount of work m synthetic rubber chemistry 
and technology has been done witli reference 
to this poljnncr Yet Dinsmore, a veteran 
in this field, says in the first paper m which 
IS given a comprehensive comparison be¬ 
tween natural rubber and butadiene-styrene 
polymers, that " nothing could be more 
mideading than to create the impression 
that the q^uality of GR-S had reached a 
static position or we were fully informed as 
to how to use the matcnal to the best advan¬ 
tage " This, in fact, summarizes the present 
status of synthetic rubber 
Sihcone is an interesting ncw-comcr in 
this field " Unknown in 1938, Silicone 
rubber appeared in tlie Amcncan market 
m 1944 ** — that is how Bass introduces 
Sihconcs in his paper The ability of this 
elastomer to retain its resilience and flexi¬ 
bility over d wide temperature range of 
—70°F to over 400"F has made it specially 
suitable for a variety of uses in electneal and 
other industries where resistance to extremes 
of temperature is required 

Some of the mformation contained in this 
paper as also in the other four subsequent 
papers in this section has already been 
published in technical journals However, 
as reviews of work done on the various elas¬ 
tomers the papers are useful 
The section on the chemistry of rubber 
gives some of the latest concepts regarding 
rubber-sulphur combination during vulca¬ 
nization, and the action of oxygen on both 
raw and vulcanized rubber The structure 
of the rubber vulcanizate has been the subject 
of investigation nght from the early days of 
the discovery of vulcanization Recently 
it has been shown that during vulcanization, 
sulphur can combine with rubber either by 
intramolecular cychzation or by intramole¬ 
cular cross-linkmg Bloomfield has attempt¬ 
ed in his paper to show the point of attach¬ 
ment of sulphur in these combinations 
According to the evidence so far obtained 
from expenmentb with olefines, the sulphur 
atom appears to be located between the 
a-mcthylenic carbon atom and a tertiary 
saturated carbon atom 

An elegant technique developed by the 
Institut Francais du Caoutchouc for the 
measurement of the rate of oxidation of 
rubber is described in this section Some of 
the results of this investigation such as the 
vanation in absorption of oxygen by different 
samples of the same rubber but punfied by 


different methods require further clanfication 
The most interesting aspe t of the work is 
probably the portion dealing with the in¬ 
fluence of three selected negative catalysts — 
phenyl-P-naphthyl amine, a-tocopherol, 
and zinc salt of mercaptobcnzothiazole 
The hrst two anti-oxidants slow down the 
rate of oxidation of the rubber whereas the 
zinc salt of MBT shows a (juitc different 
behaviour — the sample containing thus 
behaves almost as purified crepe rubber 
containing no anti-oxidants The explana¬ 
tion of this will have to await further expen- 
mcntal work 

The rdlc of oxygen in the mastication of 
rubber has been the subject of controversy 
for some time Direct determination of the 
oxygen content of a rubber sample would be 
valuable in following the action of oxygen 
For this purpose a method originally develop¬ 
ed by Unterzaucher has been adapted by 
Chambers By combustion the oxygen m 
the sample is converted first into carbon 
monoxide, and then into carbon dioxide The 
latter conversion is effected using 1|0| and the 
iodine liberated m the process is estimated 
A relative accuracy of 2 per cent is claimed 
for this method 

The section dealing with the physics of 
rubber is of considerable interest in several 
ways The study of the crystallinity of 
rubber has recently thrown much light on the 
tensile strength of vulcanized rubber Tensile 
strength is attnbuted mainly to the ability 
of the rubber to form crystallites when 
stretched Further work in this field com¬ 
bined with investigations on the nature of 
sulphur linkage in vulcanized rubber may 
prove to be of value in improving the methods 
of vulcanization 

Many of the ideas regarding the physical 
properties of vulcanized rubber are changing 
Permanent set is now stated to be " not 
permanent at all ” It entirely depends on 
the orientation of the filler particles when 
rubber is stretched 

Rilvin's paper is sufficient to vindicate, 
if any vindication is necessary, the pursuit 
of fundamental research as applied to rubber 
In this paper is discussed the application of 
the elastic theory to many practical engi¬ 
neering problems 

Testing and analysis of rubber appears 
to have received only a cursory attention 
This IS all the more surprising when viewed 
against the fact that a great deal of develop- 
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ment in this field occurred during the past 
decade, and that most of the metluxls so 
developed have not yet seen the light of 
publication The j)a|>er on the meaning 
of test results included in this sortion gives 
the impression that in spite of the signific ance 
of the interpretation of test results, this is 
becoming a rather over-preached topic 
Rubber latev is generally described as an 
emulsion of rubber globules in acpicous serum 
But the isolation of a yellow fraction winch 
is referred to as " lutouls ” in a paper 
presented in the sec tion devoted to latex 
changes the above cone eption The study of 
this yellow fraction assumes great significance 
because this fraction sc*ems to be responsible 
for vanability of latex, and also for it's 
spontaneous coagulation Variability of 
latex has bc*en a constant worry of latex 
goods manufacturers, and now there seems 
to be a possibility of eliminating the very 
cause of this trouble The drop in viscosity 
of latex observee^ on addition of ammonia 
is explained as due to the dissolution of the 
yellow fraction in ammonia It looks as 
though many more of the jicrplexing prob¬ 
lems connecterl with latex are much nearer 
solution now As such, the imiwrtance of 
this paper cannot be o\er-cmphasued 
Most of tlic information contained in the 
papers on the coagulation of late x by scxlium 
sihcoQuonde and tlie control of viscosity 
increases of compounded latex has bc?cn the 
subject of two similar pai>ers read at the 
latex symiKJsium held in Manchester in 1947 
The development of synthetic rubber has 
given a great impetus to work on modifica¬ 
tions of the natural rubbcT hydrocarbon 
In order to achieve the latter end, it is essen¬ 
tial that the properties of the pure rubber 
hydrocarbon must be studied From this 
point of view, the paper on thi '* Preparation 
and Properties of Highly Purified Rubber *' 
IS an important rontnbution A new method 
by which nihbcr hydrocarbon of nearly 
99 9 per cent punty can be obtainc<l without 
resorting to any drastic chemical or mecha¬ 
nical treatment of the rubber is descnlied 
Of the two sections dealing with com¬ 
pounding ingrechents. one section is devoted 
entirely to carbon black There has been 
no lack of theoncs on filler reinforcement of 
rublier It is now suggested that modulus 
type of properties of loadcxl rubber are 
determined mainly by^ the shajic and con¬ 
centration of the filler, wherexs tensile-typc 


properties are dependent on the size and 
surface characteristics of the filler particle 
It has been generally agreed that the 
reinforcing ability of carbon black depends 
to a great extent on the surface activity of 
the carbon black particle The study of 
the surface characteristics is, therefore, im¬ 
portant In a pajier devoted to this subject 
it IS stated that the electron microscope 
examination of the emission sjiectra of groups 
desorbed from carbon black has shown the 
presence of aldehyde, carboxyl, hydroxyl 
groups and many other chemical complexes 
The extension of this work may throw 
more light on the mode of carbon black 
reinforcement of rubber 

The next section dealing with develop¬ 
ments in factory processes since 1938 when 
the first Rubber Technology Conference was 
held IS mainly^ conccrne<l with the use of 
rayon as t\Tc cord High-tenacity^ viscose 
rayon is supenor to cotton because rayon 
shows Ingher fatigue resistance, smaller 
tyre drag and better tensile characteristics 
at elevated temperatures Nylon and steel 
arc also mentioned as tyre cord materials 
Although both these have been used in the 
(onstruction of tyres, not much headway has 
been made One ply of steel cable is equi¬ 
valent to about three phes of rayon fabric, 
and as such tyres made with steel cable are 
much thinner , and because* of this such 
tyres show Ic’ss tyre drag which dejiends, 
among other things, on the thickness of the 
rubber in the tyre 

It IS of interest to note that a tyre made 
of 100 per cent GR-S shows a rolling resis¬ 
tance 50 to 60 i>er cent higlier than that of a 
typical tyre made of natural rubber 

The ** Proceedings" ends with an open 
discussion on certain phy'sical properties of 
vulcanized rubber It is stated that the 
discussions were held to help drawing up of 
international standards It may not be too 
much to hope that the ISO would succeed 
in reconcihng some of the conflictmg views 
expressed dunng the course of the discussion 
regarding the methods of test and the pre¬ 
sentation of results, and in bringing out 
standard sfiecifications which would be 
acceptable to a large majonty, if not all, of 
the rubber teclinologists 

As pointed out in the foreword to the 
*' Proceedings there is a paucity of papers 
dealing with aspects of rubber manufacture 
m which field a considerable progress was 
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made dunng the war years This is attri¬ 
buted to " the brief tune available for their 
preparation, and the proximity to the ces¬ 
sation of hostihties" Whatever be the 
reason, it must be admitted that the absence 
of such papers has, to a certain extent, 
decreased the usefulness of an otherwise 
valuable volume Even with this detrac¬ 
tion in its value, it can still serve as a very 
useful companion to rubber technologists 

G T Verghesh 

Welding Technology, by F Kocnigsberger 
( Cleaver-Hume Press Ltd . London ), 1949, 
pp via+ 280 Pnee 21s 

Welding Technology ” by F Koenigs- 
berger is undoubtedly a very comprehensive 
work on the subject It is evident from the 
author’s point of view that in these days of 
specialization, one finds it hard to draw the 
line of demarcation between one subject and 
another For example, a welding engineer 
lb called upon to have a general background 
of other branches of engineenng such as 
mechanical engineenng, electrical engineer¬ 
ing, metallurgy, production engineering, 
etc Though, pnmanly, it is the business 
of the structural engineer to see that the 
welded structure has the required strength, 
the welding tei hnologist cannot ignore this 
fact For, he should see whether the process 
involved in welding yields the desired result or 
not He should keep his mind alert on vanous 
problems cropping up from other branches of 
engineenng in his day-to-day work 
The author deals exhaustively with arc 
welding, gas welding and resistance welding 
The treatment of the subject has been 
thorough and systematic Having at his back 
years of mdustnal cxpenencc supported by 
good academic training, the author has 
brought home in this volume the many points 
that a welding technologist usually misses in 
his work The author has dealt the subject 
of welding under two heads, viz fusion 
welding and forge welding The former 
covers only that process involving additional 
filler metal, and in this process, the heat is 
generated invanably either by electric arc, 
or by gas or by chemical reaction In the 
case of forge welding, no additional filler 
metal is u$^, but the operation takes place 
under pressure and the heat is gencrateil by 
ordinal blacksmith furnace, or by gas flame 
or electric current 


The subject-matter is presented m seven¬ 
teen chapters and a chart is also included at 
the end of the book for identifying the 
metals to be welded In the first three 
chapters a comprehensive survey of vanous 
types of welding is made, while in the subse¬ 
quent chapters the welding of ferrous and 
non-ferrous metals is outlined 

The chapters on plant and equipment for 
oxy-acetylcne welding, arc welding and also 
for resistance welding are exhaustively 
treated, though an ordinary welder need not 
know these details But, after all, it is the 
duty of tliosc connected with welding to put 
the welding machines and plant in working 
order when there is a break-down Hence 
the author is justified in treating this part of 
the subject in these chapters in the way he 
has done Flame cutting and gouging have 
also found a place in this volume, wherein 
he has outlin^ the technique on which the 
author claims to liave some expcrence 
In the last seven chapters of the volume, 
the author has includetl various topics which 
are dire< tly or indirectly connected with 
welding technology as, for example, the 
chapter on “ Design Principles ” and “ Draw¬ 
ing Ofhee Procedure in Lonnection with 
Welding ” M hrst sight it would seem as 
though this chapter can hardly find a place 
in a book like this, but when one goes through 
the book, it only shows the complete and 
thorough understanding of the subject by 
the author and the presentation of the 
subject IS such that the reader would bo 
fully convinced that there is not a word 
extra or suix.‘rfluous in this volume other 
than the essential matenal 
The author is extremely lucky to draw his 
knowledge from his father to whom he has 
paid liomage The whole work looks as 
though the trait has been inhented 
The reviewer feels that tins book should 
be a valuable addition to the desk of any one, 
be he an apprentice or a professional welder 
or a foreman or an engineer, to the college 
student and an industrialist it should fill 
the place of a reference book 

V Cadambf 

Engineering Metals and Their Alloys, by 

Carl H Samans ( Macmillan & Co I on- 
don), 1949, pp xiu + 913 Pnee 37s net 

This is an admirable book for stu- 
dents of engineering and metallurgy Its 
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unique feature lies in the classification of 
alloys based on their apphcation rather than 
on their composition There is a happy 
blending of information valuable alike to the 
eoraeer and the metalluigist 
It opens with a chapter on the general 
characteristics of the metalbc and engi- 
neenng materials All the mechamcal pro* 
perties have been discussed and the standard 
tests including the magnaflux, radiographic, 
supersonic methods and fluorescent pene- 
tiwts, etc , are described 
In the next chapter, the structure of the 
ure metal has been discussed The author 
as enunciated the fundamental principles 
and has made this subject very lucid — espe¬ 
cially the conception of gram size, space 
lattice, recrystaUization and effects of hot 
and cold work on metals and alloys 
The author has then dealt with the pro¬ 
duction of metals and alloys The produc¬ 
tion of pig iron and steel has been given 
bnefly and the reader is not burdened with 
too much detail in this particular branch 
The production of certain non-ferrous 
metals has, however, been very well dealt 
MUth A number of processes for the manu¬ 
facture of magnesium has been desenbed — 
the important ones being the Dow chlonnc 
process, the electron process, the oxide 
process, Hansgirg process, Pidgcon ferro- 
sihcon process, etc 

In the case of aluminium, in addition to 
the common Bayer process, two more pro¬ 
cesses like the kalunite process for alunite 
and the Ancor process or lime-smter process 
have been described 

In the case of zinc also some modem 
methods have been discussed One is the 
St Joseph Lead Company's electro-thermic 
process used for the electro-thermic reduc¬ 
tion of zinc and the other Waelz process in 
which residues containing a very small 
quantity of zinc are profitably and efficiently 
recover^ by volatilization m a rotary kiln 
The production of other metals has been 
discuss^ and mformation as given by other 
standard books has been incorporated 


The most impressive chapter in the book 
is the chapter on the theory of dUoys It has 
been ably written and amply illustrated 
with instructive diagrams The binary 
system has been dealt with at length and the 
ternary system which is receiving mcreasmg 
attention in recent years has also been dealt 
with The author has explamed in simple 
lan^age the facts and phenomena which 
ordinarily arc not readily understood by 
the begmner The structures, wherever 
necessary, are illustrated with micro- 
photographs 

One chapter has been devoted to the heat 
treatment of metals and alloys Vanous 
important treatments given to ferrous and 
non-ferrous alloys have been discussed and 
the theones of age-hardening have been 
given with modem views thereon 

The chapter on shaping and forming the 
metallic materials has been dealt with syste¬ 
matically under vanous heads such as casting, 
extruding, hot working, adding or joming 
metal by means of soldenng, brazing, weld¬ 
ing, nvettmg, flame cutting, machming, 
gnnding, etc 

Finally, the book deals with the most 
important alloys, both ferrous and non- 
ferrous They have been classified accord¬ 
ing to their apphcations Those alloys which 
can be easily fabneated hke the brasses are 
dealt with first Then come alummium 
alloys, gun metal, alloys having heat resis¬ 
tance, high strength, ductility, and finally 
are desenbed tool alloys, like the high-speed 
tool steels The author has descnl^ these 
alloys under the vanous heads of manufac¬ 
ture, composition, properties, metallographic 
structure, effect on heat treatment and, 
finally, their mdustnal uses 

The book is an excellent guide for those 
interested in metallurgy and the use of 
metallic materials As sdready pomted out, 
all the matter has been discu^cd both from 
the metallurgical and the engineering points 
of view 

D SWARUP 
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Patented Inventions of the Council 
of Scientific & Industrial Research 


CONTAINERS FROM PLASTIC SHEET MATERIAL 

Indian Patent No 32,824, British Patent No 6,26,963 , 
USA Patent No 24,84,656 

B N SIKKA, G SINGH & L C. VERMAN 


L aminations m^de out of cotton 
cloth, jute cloth, paper or hke fibrous 
sheet matenal arc impregnated with 
resin and pressed in a mould by 
means of a plunger having within it a spnng- 
loaded seconda^ pilot plunger which pushes 
the lammations into the mould cavity prior 




mould, the taper in the main plunger being 
kept at a minimum, while the taper in the 
mould is made larger to accommodate the 
excess gathering of the pressed matenal at 
the top of the article 
Fig 3 shows an alternative construc¬ 
tion wherein the spnng-loaded secondary 
plunger is provided in the mould part 
Tlie method is specially suited for the 
manufacture of cigarette contamers, ash 
tra3rs, ceiling rose covers, cups and the 
like deep mouldings 


to the entrance of the mam plunger ( Figs 1 
and 2) To the spnng-loadetl secondary 
plunger is attached an arrangement for 
lockmg the plunger after the mould is 
closed and also an arrangement for unlockmg 
the plunger when the mould is opened 
The spnng-loaded secondary plunger pushes 
the lammatcd blank ahead into the cavity 
m the mould before the confining edge of 
the mam plunger comes into contact with 
the blank and thus the sheanng of the blanks 
IS avoided The clearance between the mam 
plunger and the mould is vaned by provid- 
mg tapers m the main plunger and in the 



Fig, 3 















Some Aspects of the 
Finnish Glass Industry 


K D SHARMA 

Central Glass 6* Ceramic Research Institute, Calcutta 


T he Flnoiah glass industry^ as a whole, is not 
atrictly comparable with that of the U K 
or the USA The demand for bottles and 
contamers being limited to the home market, 
the industry hu specialized in the manu- 
Cacture of cut and engraved glass and high-quality 
table ware Both automatic and semi-automatic 
nwthoda are used in their manufacture 
Of the four weU-known glass works, the factories 
at Karhula and Riihimekki produce pressed and 
blown ware, various types of container ware, build- 
^ blocks and decorated glass, the factory at 
littela makes table ware and art glass, wlule the 
Luti Glass Works have a Fouicault sheet-glass 
plant The present article deals with some of the 
mxluction practices employed at the Karhula 
Glass Works 

Farhela I ssltihiias 

The factory produces container ware of colourless 
and amber glau by automatic and semi-automatic 
machines, building blocks and cheap table ware 
by semi-automatic presses, glass wool by centn- 
xugal process, and nigh-class decorated cut and 
raf^ved ware from potash and crystal glasses 
A few artists possessing outstanding ability and 
mginality in the field of desigmng have made the 
Finnish glass industry famous and have earned a 
name for themselves Most of the first quality hand¬ 
made glass is at present exported to the U S A 

■aw llatarlals 

There are no suitable deposits of glass-sands in 
Finland Sand required for colourless glass is 
mainly imported from Holland and Belgium For 
^ber glass, a mixture of Pinmsh and Dutch sands 
is used 

Glass-house ixits and some of the refractories are 
made in the factory from Gorman clays, though 
most of the rcfractoncs for tank furnaces are im¬ 
ported from the U K and the U S A 


Mixing IS efiected in small mechanical batch- 
mixers Batch is usually mixed dry but at Lahti 
a brae moisture is added to it The dry batch 
" into the mixer which revolves for 

about a minute, a little water is then sprinkled 
on to the batch and the mixing carried on for 
■mother minute or two This is reported to give 
bet^ mixing and prevent segregation of diflerent- 
Particles dunng handling, it also permits a 
dust-free charging into the furnace 


Pot furnaces are mostly of Siemen’s regenera¬ 
tive typo or Teisens recuperative type 


pots are used for melting colourless, opal and 
coloured glaases from soda-lime and lead-potash 
batches Tank furnaces are small, melting from 
12 to 20 tons of glass per day per furnace The 
recuperative furnaces ore mosUy fitted with Teisen 
patent recuperative tubes Thermocouples are 
inserted in the crown over the melting, refining and 
working zones Temperature measurements of 
the incoming producer-gas, preheated air and waste 
gas at the base of the chimney are recorded 
Analyses of fuel gas and waste gas are carried out 
regularly 

As there are no coal deposits in Finland, producer- 
gas made from wood is the chief source of heat 
supply for the glass industry When imported coal 
IS available, a mixture of cocU and wood chips 
constitutes the charge in gas producers which are 
water-sealed and are of the stationary or revolving 
type There is no clinkering when wood is used 
The gas is free from oxides of sulphur and allows 
melting of even full crystal glass in open pots 

The wood used at the sheet-glass fact^ con¬ 
tained 30 to 35 per cent moisture which lowem the 
temperature of the issumg gas to 160’’ to 200’X^ 
To ennch the gas, a little fuel oil was allowed to 
drip in the gas producer The calorific value was 
about 1300 cal per cu m of gas 

MsMafi by UMtrldty 

Finland has plenty of cheap hydro-electric power 
and much of the glass melting at Karhula is done 
by electricity 

There are 2 recuperative tank furnaces for meltmg 
colourless glasi which are heated by oil-electric and 
gas electric combinations, while a third one heated 
by olectncity melts amber glass for bottles 

The electric furnace has a defimte advantage 
over combustion furnaces because of its higher 
efficiency on smaller tonru^e and better perfor¬ 
mance for coloured glass The resistance of glass 
IS taken advantage ox, and heat is injected directly 
into the body of glass There ore no ddmney and 
regenerator fosses and the throughput of the tank 
IS not limited by the amount of heat that can be 
passed by radiation from the crown and the flame 
into the glass Current consumption per kg of 

f 'loss IB usually less than one kWh In a tank 
umace using gas or oil in combmatioa with elec¬ 
tricity, the memng rate is about 30 jper cent higher 
than in a tank of the same dimensions using only 
gas or oil In addition, there u better temperature 
control and the glass produced is more homogeneous 
and of better quality 

A new Cornelius patent electric furnace under 
construction at Ka^ula is dedgned to produce 
about 20 tons of amber glais per day Tne elec¬ 
trodes are of soft Swedish iron contfliiiing less 
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thta 0*05 per cent cubon and are made large so 
t^t the current denelty is low There are 3 sets 
of electrodes In the melting end of the furnace 
E^h set consists of 3 electrodes, one on each 
nde of the tank and the third placed centrally 
dipping into molten glass The flux line of the 
tank IS made of Coiehart blocks No crown is 
needed over the melting end as the glass batch 
which la fed from the top covers the melt uniformly 
like a blanket and prevents heat loss The working 
end has an insulated roof and is provided with an 
oil burner to heat up the surface layers of glass 
when necessary 

Experience at Karhula shows that whereas 
colourless gloss con be melted sahsfactonly In the 
electricity cum oil or gas tank, it is dimult to 
thoroughly fine and decolourize gloss in a tank 
running only on electncity The quality of amber 

g lass and undecolounzed glass, however, la 
efinitely superior to glass melted in a combustion 
furnace 


BaM-Mowa Wars 

All decorative ware, crystal ware, good quality 
table ware, wine glasses, lamp sh^cs, etc, are 
bond-blown Wooden moulds are generally em¬ 
ployed for the production of quality goods Paste 
moulds are also used but are not common 
The output per chair is considerably higher than 
that in the UK A team consisting of 3 men and 
3 boys blows about 1200 thin tumblers of 10 oz 
capacity dunng a shift of 7 hours, while 4 men 
and 2 boys m&e about 600 wines with stem in 
the same time In the chair making wines, the 
headman puts the stem on and the footmakcr 
puts the loot on Each worker — blower head¬ 
man and footmaker — has hts own gatherer 
Tumblers are finished by burning off in a French 
single-hoad machine in which the article is held 
by a chuck m the inverted position The article 
IS lowered in a revolving ring-ourner with a number 
of jets One machine la sufficient to handle the 

S roduction of at least two chairs As no town-gaa 
I available, the fuel used is hydrogen and oxygen 
contained in cylinders 

Grinding is earned out on 3-head horizontal 
machines using carborundum powder A drilling 
machine fed with carborundum powder bores holes 
in lamp shades and globes 


Dsoorattaa si 


Wara 


(a) Cutting — Heavy fluting is effected by the 
old method of steel null and stone using different 
grades of carborundum powder and water Artistic 
designs are cut by si^l carborundum wheels of 
various sizes 

(b) Poitshtng — A felt wheel and pumice are 
for an article with a shallow design while a 

cork wheel with pumice is employed for a ware 
which has been cut to a deeper and sharper surface 
For acid polishing, a mixture of hydrofluoric and 
snlphunc acids contained in lead pans ia used 
Little or no sulphuric acid is necesMuy for high lead 
glasses, a 1 1 mixture is used for Ume glasses 
The mixture U maintained at about 40^ and the 
time required to obtain a good polish is about a 
minute 

(c) Engrmnng is effected with copper wheels of 
diment ilzes Linseed oil and emery powder are 


fed to a revolving wheel and the article is pressed 
against it 


P rodsedsn oe Oeari-aatomatle Madrises 

Vanous types of phials and bottles are made on 
Schiller-type suction and blow semi-automatic 
machines, and jon on press and blow machines 
Those machines show a deflmte improvement on 
the original models and are light and easy to 
operate The workman attains high speed by a 
repetition of the same article, the proauction per 
machine being higher than seen anywhere else 
2200 to 2400 pint beer bottles per shift is the usual 
outout for a machme fed by two gatherers 

Tumblers, dishes and building blocks are pressed 
in a multiple mould press machine which is rotated 
by a motor but is fed and worked manually The 
articles made are usually fire-polished before anneal¬ 
ing The production is 4000 eight oz tumblen per 
shift 

Cheap quality jugs are made in a single mould 
press After the article is taken out of the mould, 
it 18 attached to a punty and softened a little to 
make the hp The production is about 2000 Jugs 
per press per shift 


Along with the semi-automatic machines are 
install^, around the working end of the tamo tank, 
a few Riorant machines of B and F types These 
machines are suitable for small-scale production of 
high-grade bottles They are simple and do not 
require large space or costly equipment for installa¬ 
tion and operation One operator can easily look 
after 3 or 4 machines No automatic feeders are 
required os the machines are of the auction type 
The machine-hcad carrying the blank mould enters 
the furnace and sacks the required quantity of 
glass The ware formed is accurate in weight and 
capacity The production varies from 3 to 4 bottles 
per minute depending upon the size of the bottle 

The Riorant machine is now also made with 
double-mould head, i e the head carries two moulds, 
thus increasing the output by 100 per cent 

The trend of production at karhula, as anywhere 
else is now towards employing fully automatic 
machines for the manufacture of containers and 
pressed ware A new " 4-head Hartford 1S 
machine ' and a * 12-mauld PBL press and press 
and blow machine are under installation These 
machines are useful only for largo production and 
capital costs are high In addition to the cost of 
machines, moulds, feeders and forehearths, a well- 
equipped workshop manned by skilled and specially 
trained operators is essential Because of the lain 
and continuous production, a regular and rigid 
check on the quality of raw materials, furnsce 
operation, wear and tear of moulds and other 
equipment, annealmg of ware, and homogeneity of 
metal has to be maintained fur successful produc¬ 
tion of the glasssrare 

Maaofsemn cf Birildlag BledBi ft OlMS WoSl 

Glass building blocks are made by pressing 
shallow, rectangular boxes on a semi-automatic 
press and then sealing pairs of these together to 
form the hollow block Flutes and prisms are 

(Continued on ^ 35 ) 
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Pepdcto Syntheila 

Tin utAcnoN of acylphosphate 
(the phosphoric group of which 
Is bound in an ester linVage) with 
the amino group of a free ammo 
add at 37X in aqueous solution 
of 7 4 to form the correspond¬ 
ing at^lated amino acid is made 
use of In the synthesis of some 
true peptides ( Nature, 1949, 164, 
57 ^ 

Phenyl carbobenzuxyglycvl- 
phosphate has been prepared by 
the reaction of carbobenzoxyglycyl 
chloride with disilvcr phcnylphos- 
phate Phenyl carbobenzoxygly- 
cylphosphate reacts very rapidly 
with ammo acids, forming the 
corresponding carbobcnzoxygly- 
cylpeptides, from which the free 
peptides can bo obtained by 
catalytic hydrogenation Up to 
the present, glycylglycine, glycyl- 
tryptophane and glycylglycyl- 
tryptophane have bron prepared 
in this way 

An unusual feature of this 
method is that it permits the 
synthesis of oUgopcptides without 
isolation of the tntcnncdiary pro¬ 
ducts {dipeptide,. tnpcptide etc ) 
by alternately adding the phenyl 
carbobenzoxyaminoacylphosphate 
and hydrogenating the resulting 
carbobonzoxypeptide All the 
operations are earned out in aque¬ 
ous solution at 37X and pH 7 4 . 
the yields are high, even in M/100 
concentration of both the reacting 
substances 

From the biochemical point of 
view, the reacbon provides a 
model of peptide synthesis, the 
mterest of which is due to the fact 
that acylphosphates are believed 
to play an important part in 
pcpbde bond fonnation within 
the living cell It is to be noted 
that the reaction takes placcundcr 
physiological conditions of pH 
temperature and concentration 

Synthesis of Ghromones & 

/soflavones 

The interaction of o-hyuroxy- 
phenyl benzyl ketones with ethyl 
orthoformate in boihng pyn- 
dlne containing a little piperidine 
gives fsoflavones Thus a-naph- 
thaisoflavonoB is obtained from 
2-phenylacetyl-l-naphthol, and 
7-hydroxyiso^vone from 2 4^ 


dihydroxyphenylbenzyl ketone in 
excellent yields The ethyl ortho- 
formate condensabon can also be 
effected in acetic anhydride and 
zinc chloride but under the con 
ditions so far examined yields are 
poor With 2 4 6-trihydroxy- 
phenyl benzyl ketone, ethyl ortho- 
lormatc gives deeply coloured, 
complex condensation products 
With 2-acetyl-l-naphthol, naph- 
thachromone is obtained, tugetner 
with a bnght-ycllow by-pr^uct, 
m p 160°C (Curr Sci , 1949, 18, 
373) 

Vanadium Pentoxlde Sols. 

The preparation of relatively 
pure vanadic acid system from 
ammonium vanadate (than that 
obtained by the usu^ method, 
involving addition of an acid to 
ammonium vanadate), by ion 
exchange method is desenb^ ( J 
Franklin Inst , 1949, 248, 251 ) 
Two exchange resins, Amberlite 
IR-IOOH and Dowcx-50, are em¬ 
ployed in the preparation of the 
sols In sol la weighed amount 
of CP ammonium vanadate, 
1 497 gm , was mixed with 10 c c 
of water and 15 0 gm of air dried 
amberhte IR lOOH The paste 
was stirred unbl it acquired a 
deep-red colour This occurred 
in about 5 min 190 c c of water 
was added with rapid sbmng 
The system had the deep colour 
characteristic of vanadium pen- 
tuxide sols It was Altered and 
analysed for ammonia and vana¬ 
dium In sol II a weighed 
amount of ammonium vanadate, 
21 1688 gm , was mixed with 1 litre 
of water and 300 cc of wet 
Dowcx-50 The system was stir¬ 
red for 1 hr . filtci^ and the sol 
analysed The coagulation data 
revealed that the particles were 
negabvely charged An excess of 

ream was required for the produc¬ 
tion of a stable sol Calculated 
amounts of reactants yielded a 
precipitate because of the coagu¬ 
lating acbon of ammonium vana¬ 
date present in the equilibrium 
system Excess resin, however, 
contributed to the low yield of 
vanadium pentoxido m the sol 
Other factors inffucncing the low 
yield of vanadium pentoxlde in 
sol II were the absurpbon of 


pentavalent vanadium and the 
greater exchange capacity of 
Dowex-SO 

Separation of Patty Adda 

A NEW fractional distillation 
plant for the separation of fatty 
acids has been recently erected 
in a Lanca^ire factory (Ckem 
Age, 1949, 61, 410) The tech- 
mquo is very similar to that of 
petroleum fracbonabon and takes 
pla^ in fracbonabng towers 
constructed of stainless steel 
which give off 4 fracbons contain¬ 
ing an overhead fraction including 
odour and unsaponiffable matter, 
acids of medium boiUng poiqt 
acids of high boiling pomt and a 
residue The plant is heated by 
Dowtherm and is controlled by an 
elaborate system of instrumenta¬ 
tion High vacuum and close 
control of the heabng ensure that 
the products are not decomposed 
at the high temperatures involved 
The process will produce fatty 
acids ranging from C-8 to C-22 of 
up to 90 per cent punty 
unsaturated products will, in some 
cases, bo mixed, since the process 
does not separate acids of the 
same carbon chaw length 

Removal of Oxygen from 

* Gaeeoue Mixtures 

A CONVENIENT APPARATUS FOR 
removing traces of oxygen from 
gaseous mixtures is described 
(Canadian J Res , 1949, 27,299) 
A pyrex glass tube ( No 172 )• 
about 70 cm long 16 mm inside, 
20 mm outside diameter, is drawn 
at one end to a tip suitable for 
connection to rubber tubing The 
tube IS well packed with copper 
oxide wire fragments which ore 
held m place by rolls of copper 
gauze The greater part of tho 
length of the tube is wrapped with 
two layers of thin osboBtos paper 
and then wound evenly, 3 to 3 5 
turns per cm , with nearly 40 ft of 
nichrome wire, 2 ohms per ft 
The tube is further protected with 
more asbestos layers One or two 
turns of the nichrome wire and 
asbestos cord are spaced widely, 
and the layers of asbestos paper 
are cut away except under the 
wire, before appl^ng the asbestos 
piute to the remainder of the tube 
^18 provides spaces which enable 
tho condibon of the copper in the 
tube to be examined The appa¬ 
ratus can be used with 110 volts 
d c or a c power source and 
temperatures of the order of 650° 
to 700°C are attainable To 
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reduce the copper, hydrogen 
mixed with a earner stream of 
nitrogen or inert gaa is passed 
through the hot tabe and this is 
continued until the tube has 
cooled down 

New Indiutrlal Viscometer 

A NBW TYPE OF VISCOMETER FOB 
industnat use has been devised for 
the rapid determination of visco¬ 
sity of a wide range of liquids 
(Br Set News, 1949, 2, 345 ) 

A constant air pressure is 
developed in the instrument which 
forces the liquid under examina¬ 
tion from a container into a hon- 
zontal glass capillary tube, omu 
to the air at its far end The 
time taken for the liquid to pass 
between two points is propor¬ 
tional to the viscosity 

The constant air pressure is 
produced by a dead weight gauge 
operating under conditions of low 
friction and producing a pressure 
(of the order of 60 cm of water) 
far below the lower limit at which 
conventional dead weight gauges 
can operate satisfactonly Pres¬ 
sure 18 maintained constant to 

2 per cent 

Each determination is carried 
out using a clean, dry calibrated 
capillary tube, 12 in long which 
IS inserted into the viscometer 
head The cup containing the 
Liquid IS fitted into the viscometer 
head The cup containing the 
liquid is fitted into the taper on 
the other side of the A 

*' Snorkel ’ tube is then fitte^l to 
the capillary, at the end remote 
from the container, to prevent 
ingress of water and to allow exit 
oL air when the viscometer is laid 
honzontally in a bath 

To take a reading the piston is 
released and the time m seconds 
for the liquid in the capillary to 
pass the first to the second mark 
IS recorded 

The viscosity of very small 
samples ean be determined using 
this new viscometer The volume 
of liquid used need not be known, 
and no density determinations are 
necessary The instrument is 
equally effective with dear or 
opaque liquids, and is suitable for 
viscosity measurements of volatile 
liquids The viscometer has a 
range of 50 centipoiaea upwards 

Moaquito Larvae Mount* 

An baby and rapid mktuod of 
makinjj; permanent mounts of 
mosquito larvae in a simple 


medium prepared from mdigenous 
materials has been evolved at the 
Malana InsMute of India (Ind J 
Malarudogy, 1949 2, 283 ) 

The minium is prepared by 
dissolving at room temperature 
50 gm of crystalhne pine rosin In 
75 c c of eucalyptus oil in a 
stoppered bottle The time re¬ 
quired to dissolve the rosin com¬ 
pletely is reduced from 48 hr to 
2 hr by placing the container in 
anau tomatic shaker The solution 
IS allowed to stand for a few hours 
and then decanted, after which it 
IS ready for use For preparing 
the mount, the larvae arc killed 
in hot water and put into 90 to 
95 per cent alcohol or they may 
be directly killed in alcohol The 
specimens are transferred to fresh 
alcohol, absolute or 95 per cent, 
and kipt in it for IS to 20 nun 
While under alcohol it is prefer¬ 
able to pnek the larvae in the 
thoracic region In order to prevent 
their getting distorted or shrunk 
when mounted One larva at a 
time is placed in the centre of a 
slide and any excess of alcohol 
removed with a piece of blotting 
paper A few drops of medium 
are then placed anef the specimen 
covered with a cover slip after 
arranging it m the desired position 
with the help of a needle In 
lialf an hour a transparent mount 
18 obtained 

The method obviates prolonged 
treatment of specimens for dehy- 


drabon and other disadvantages 
in the use of Canada balsam and 
chloral gum as mounting media. 
The refractive index of the 
improved medium described 
( 1 497 ) is comparatively lower 
than that ot Canada balsam 
( 1 524) with the result that even 
the very fine colourless structures 
like the retractile thoracic notched 
appendages of the Anophellne 
larvae, mounted laterally, are 
clearly visible This medium acta 
as a cleanng as well as a mounting 
agent which sets hard by itself 
within 2 to 3 days, without the 
an incubator 
to seal the 
edges of the mounts with any 
cement The medium has been 
found to bo equally useful for 
unstained as well as stained 
objects and the larvae need not 
be completely dehydrated before 
th^ are mounted 

This medium has been found 
useful for other insects such os 
fleas ticks, Ucc, etc Its conau- 
tency can be varied by adding 
more eucalyptus oil but it is 
advisable not to increase the 
percentage of rosin in the soluticm 
as the latter is apt to crystalllxe 
if the slide is heated for quick 
drying 

AlkaU Lignin 

An ALKAI I SOLUBLE LIGNIN DERl- 
vativc, free from sulphur, has been 


slides beingplaccd in 
It is not ^necessary 


INDUSTRIAL TARGETS FOR 1950 

Iho following targets of production for the year 1950 have 
been suggested by the Ministry of Industry and Supply, 
Covernment of India for 15 basic chemical and consumer 
industries These targets have been communicated to the 
various industries for consideration and implementation by 
production committees which have been set up for each 
industry 


Industry 

Loal 

Steel 

Cloth 

Sugar 

Sulphuric acid 

Superphosphate 

Aluminium 

C\xle tyres and tubes 

Motor tyres and tubes 

Power ^cohol 

Paper and paper board 

Glass 

Refractories 


Target for 1950 

31 million tons 
1 0 million tons 
45,000 million yards 
12 lakh tons 
1 imllion tons 
50,000 tons 
3.500 tons 
6 milhon seta 
1 million sets 
10 milhon gallons 
110,000 tons 
100,000 tons 
225,000 tons 
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obtained as a by-product from the 
iu4>lu.te pulping of EuuUyptus 
rtgnmns (Ausi J Sci R 0 s , 1949, 
3.117) 

From the dioxon-ethor mother 
liquora obtained In the Isolation 
purification of thiolignin 
from crude ligmn ( 200 gm ), the 
last traces of thiohgnin were 
removed by concentration and 
predpltaticm with ether After 
removal of the preapitate (a 
mixture of thioU^n and alkali 
lignin, 32 gm) and working up 
the filtrate, alkali lignin ( 38 ^ ) 
was obtained as a fine light^uff 
powder Concentration of the 
mother liquors and precipitation 
yielded a second crop, darker in 
colour ( 9 gm) This was com¬ 
bined vdth ( 32 ^m) mixed aikah 
lignin and thiolignin and refrac- 
tlonated, yielding a further crop 
of thiolignin ( 24 gm ) and alkali 
lignin ( 8 gm ) After purifica¬ 
tion from chloroform-ether to 

K troleum other the purified alkali 
nln was obtained (^40 gm ) This 
was found to have a minimum 
molecnlar weight of 1760 and m 
in agreement with the empirical 
formula (1754) The 

molecule contains 14 methoxy 
and 8 hydroxy groups Of the 
latter, 6 are sufficientlv acidic to 
react with diazomethane, and 
consist of 1 carboxyl, at least 1 
enol, the remainder bomg pre¬ 
sumably phenolic There are 2 
alcohohc hydroxyls, 1 primary 


and 1 tertiary 

The alkali lignin is a fine powder 
with a lower softening point 
( H2X) than thiolignm ( 239°C ) 
It 18 much lighter in colour,yellow 
when freshly prepared and ^ing 
on standing, to a light bufi It is 
also higher in methoxyl content, 
24 7 per cent, compared with 21 1 
per cent methoxyl for thiolignin 
Potenbometne titrabon gives a 
curve of the same type as that 
obtained with thiolignin, having 
two points of inflexion — occur- 
nng at pH 7 0 and 6 5 — and 
showing on equivalent weight of 
863 compared with the value of 
665 found for thiolignin 


Nsw Coking Process 

The discovery or 2 new ue- 
thods for producing high-grade 
coke has made possible the full 
exploitation of 8,000 million tons 
of Norwegian coal on Spitsbergen 
(Chem i4g«, 1949.61,491) 

When thawed for coking with 
the traditional methods, the coal 
disintegrates (on account of the 


prevailing low temperatures), 
making it unsuitable for firing 
One new method is to crush the 
coal to a fine powder and then 
make it into briquettes under 
heavy pressure The other method 
IS to bind tho coal together by 
means of concentrated sulphite- 
lye from the cellulose factories 
The latter method has the advan¬ 
tage that the coal need not be 
crushed so finely, and consequent¬ 
ly pressing mac^ncs of simpler 
construebon can be used 

It 18 esbmated that a plant 
processing 1 5 million tons of cool 
can produce 7,00.000 tons of ash¬ 
less coke briquettes, 1,30,000 tons 
of low-tomperature tar, and 70 
milhon gal of petrol plusjdiesol 
ml This woula require 3,00,000 
kW of power a year The higb- 
tomperature coke thus produced 
18 very strong and for more 
rciictive than ordinary high-tem- 
perature coke It can bo used 
with great advantage both as a 
reducing material in all kinds of 
metallurgical processes and as a 
smokeless fuel for domesbe heat¬ 
ing The by-products of cokmg, 
tar and gas, are both readily 
usable m industry The gas can 
be used for chemical synthesis, 
especially of motor fuel 

Extrusion Method of 

Butter Manufacture 

A UNIQUE METHOD OF MANUFAC- 
tunng butter is being tried in 
Australia with a new Australian 
machine (Agn NewsUUer, Aus¬ 
tralia ) 

The method involves the use of 
extreme cold extrusion instead of 
churning Milk u handled m the 
usual way until after it passes 
through a separator Then the 
cream is piped to a special cream 
separator, which divides it into 
80 per cent butter fat and 20 per 
cent butter fat skim Butter fat 
is earned to a vat which stand¬ 
ardises it for salt and moisture 
content Dunng the process a 
portion of tho skim is fed back 
into the batter fat Then, under 
vacuum pressure, tho butter fat 
enters the extruder where, in a 
bnne solubon at a temperature 
below zero, it Is transferred into 
butter The butter comes out 
of tho machine at 30'’F 

Suppression of 

Radio Interference 

The Ufiitsh Electr%ctU 6^ Indusirus 
Research A ssoaahon have reported 
in a recent pamphlet work relat¬ 


ing to the nppreeelon of radio 
in ter f eren ce from electrical 
pllances and motor vehldee An 
in ter f ere nce field-strength mea¬ 
suring equipment developed by 
the Aseociation has been accepted 
as a provisional staculard for 
interference measurements 

Interference to radio reception 
from motor vehicle comes entirely 
from the igmbon system The 
layout and design of the ayatm 
hu been modified and eflectlve 
suppressors with resistors inserted 
in the high-tension leads have 
been designed on economical lines 
A single resistor of 5,000 to 10.000 
ohms in the lead from the ignition 
coil to the distributor and vrith the 
coll mounted on the engine block 
has been found to give satisfactory 
interference suppression in the 
majority of cases Additional 
suppression can be achieved by 
insertion of resistors similar 
value at the sparking plugs 
Where, however, the maximum 
degree of suppre^on is required 
as, in the case of military vraicles 
and aircraft carrying very sensitive 
radio eqmpment, screening of the 
ignition s^tem may be essential 
^ntrolled tests have shown that, 
in general, resistors of values very 
much higher than those envisaged 
for suppression have no effect on 
engine performance and petrol 
consumption of the average motor 
vehicle 

Apart from interference from 
motor vehicle accessories, the 
studies cover power-operat^ do¬ 
mestic appliances, industrial and 
high frequency equipment 

Welding of Thermocouples 

THB USUAL THERMOCOUPLES CON- 
usting of copper, constantan, 
mckel and nichrome cannot be 
used on engine pistons because of 
the high incidence of breakage on 
account of low elasticity of these 
materials Even the bWt couple 
consisting of annealed steel and 
constantan for temperature mea¬ 
surements of high-speed Diesel 
engines ( 1,500 r p m ) makes the 
welding difficult in an ordinary 
voltaic axe, as the steel oxidises 
The essential features of a simple 
and suitable apparatus invented 
in Russia for use on engine pistons 
are described ( Scunce, 1949, 110, 
308) 

One of the poles of the source of 
current (d c is preferable) is 
connected to the terminal through 
a fuse, knife-switch and resistance 
The other pole is oOooected to a 
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wire dipped into a vesae] oontaln- 
ing mercoiy aad oil To weld the 
oou[de, the enda ol the wires are 
twisted into a knot, the £ree end of 
one of the wires being connected 
to the terminal Tbel^t u then 
dipped into the mercary and 
rapidly withdrawn For an ins¬ 
tant an arc la formed between the 
mercury and the wire knot while 
the latter passes through the oil, 
and this arc w^ds the tips of the 
wires together An exoeUent joint 
is produced as the process takes 
place in a complete absence of air 
Wim of 0 05 to 2 0 mm diom can 
be welded by this method 

Pravandon of Gorroaton 

A NEW MBTHOD OP INHIBITING 
corrosion effects of hydrogen Sul¬ 
phide produced by anaerobic 
bacteria is described ( Chtm Age, 
1949. 61, 494) 

During studies on substances 
which might prove satisfactory 
inbibiton, consideration was 
given to dyestuffs which were like¬ 
ly to be non-corrosive and possibly- 
effeedve in very small concentra- 
tions Tests on the resistance of 
mixed cultures of sulphate-reduc¬ 
ing bacteria to a large vanetv of 
dyestuffs showed that dyes of 
the flavine type are very effec¬ 
tive SoM donvattves of 3 6- 
^amino-Mndine were prepared 
by i C /7*nd the dye, known as 
I CI 914, proved extremely effi¬ 
cacious for the inhibition of such 
bacteria Expenments conducted 
to estimate tM concentration of 
dye required to inhibit the growth 
of sulphate-reducing bacteria in 
varying degrees of infection, and 

? ractK^ use of the dye show that 
lb of the dye per 100 tons of 
water is usually sufficient to con¬ 
trol anything but the heaviest 
infections if used on successive 
occosioas, the number of dosages 
bdng a function of the degree of 
infection 

These investigations indicate 
that while control of the distinc¬ 
tive results of bactcna-produccd 
hydrogen sulphide is not generally 
practicable in open systems 
(ships' condensers, etc.), protec¬ 
tion can now be secured m many 
closed systems containing limited 
quantities of water 

Preaarratlon of 

Biological Spedmen 

The okvblopment of a crystal- 
clear resin, bioplastic, has greatly 
simplified the technique of pre¬ 
serving and studying biolo^cal 


spedmens as pig embryo. Jelly 
w, human foetus and cro ss 
section of human body The 
spedmens can be studied from 
any angle with the naked eye and 
under the microscope and can be 
preserved Indefinitely 
To prepare the mounts, the 
specimens after being stained and 
treated with chemu^, if neces¬ 
sary, are placed in rows in a dish 
containing two layers of plastic, 
liquid on top, haitl on bottom 
Specimens smk through liquid 
upper layer which soon solidifies, 
surrounding them with a hard, 
transparent covering The dish 
is placed in an oven for 3 hr to 
allow the plastic to set Blocks 
are then cut out with a fine-tooth¬ 
ed bandsaw, each containing a 
single spedmen These blocks 
are sanded and polished 

Saffron Thlatle Oil 

Oil suitable for use as a 
substitute for linseed oil in paint 
manufacture has been found in 
the saffron thistle in Austraha 
The thistle yields 20 ^ of oil 
to a ton of seed (Technical 
NewsletUr, Australia) 

Indian Standard for PIsrwood 

The draft standard prrscridbs 
the requirements for 4 grades of 
commercial plywood and docs not 
include plywood for special pur¬ 
poses such as aircraft, monne- 
craft, tea-chests, etc It lays 
down defimtions of terms used in 
the trade, species of timber that 
are to bo used for the different 
grades of plywood, the require¬ 
ments of adhesives, method of 
manufacture, and dimensions and 
finish of the various grades Tests 
for moisture content, for adhesion, 
and for resistance to moisture, and 
mycological test have been in¬ 
cluded Methods of marking, 
stamping and dehvery of plywood 
are also given 

Comments on the standard will 
be received by the Director 
Indian Standards Institution, till 
February 12, 1950 

Central Research 

Laboratory, Hyderabad 

The Foundation-stone of the 
Central Laboralory for ScienHJic 6* 
Indnsinal Research wbm laid on 
6th November 1949 The Labo- 


and will devote attention to argent 
regional problems of Hyderao^ 
The plan of the Laboratory has 
been drawn upon the l^s of the 
National Research Labontones 
in India and other countries, 
taking into consideration the 
special regional requirements of 
the Hyderabad State 
The buildings wiU consist of a 
main block and a few auxiliary 
units The main block will house 
the offices of the Director and his 
adnumstrative staff, Moeral labo¬ 
ratories and special laboratory 
units, library, Inture hall, stores, 
common room and refectory In 
addition to the laboratory units, 
the main building wiU have a 
museum 

The work of the Laboratory will 
be under 4 divisionB — fuel, oil, 
analytical and general research 
The annual recurring expendi¬ 
ture is estimated at Rs 3,75,000 

Radio Research Laboratory 

Plans for the rstabushhent 
of an up-to-date radio laboratory 
attached to the Engineering 
College. Poona, costing over 2 
lakhs of rupees, is expected to be 
ready by June 1950 Two similar 
laboratoncs are functionliig at 
the Indian Institute of Science, 
Bangalore, and the Ginndy College 
ofEngineenng Madras The labo¬ 
ratory will have a separate control 
room, studio, transmitting uid 
receiving staUons, with facili¬ 
ties for television and frequency 
modulation The line communi¬ 
cation section of the laboratory 
would have an automatic tele¬ 
phone exchange and equipment 
tor picture transmission by wire, 
while the testing laboratory for 
carrying out standard tests of 
equipment used in line and radio 
communication would have all 
instruments according to the 
requirements of the Institute of 
Radio Engineering for British 
Standards A special ultra-high 
and micro-wave mboratory forms 
another important feature of the 
laboratory where research work 
on radio location would be earned 
out 

Sugar Reaearch 

Foundation Award 

The 125,000 Grand Prize or 
tiia-xSugar Research Foundation 
be awarded on or about 


ratory will work in close coUaborai^^ffC^h IS, 1950 Followiag the 
tion with the National Research awards of 1946, 1947, and 
Laboratoncs of the Council of 1949, esUblished by the Founda- 
Scsenhfic 6* Industrial Research, tion to stimulate saentific stndka 
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of sngar as a food and as industnal 
raw material which may lead to 
Its greater usefulness, the Grand 
Prise will be given for the most 
significant discovery of the pre- 
ce^ng five yean 

Central Advisory Board on 

Forest UtlUsatlon 

Thb Board has been rkcons- 
titated with a view to co-ordinat¬ 
ing research on forestry with Uie 
ne^ of industry and agriculture 
and to ensure closer and more 
active liaison with public opinion 
The reconstituted Board will 
provide representation for indus¬ 
try, agriculture and consumers 
Its functions will be (i) to advise 
on the assignment of priority to 
various items of research conduc¬ 
ted at the Institute , (ii) to co¬ 
ordinate research with the needs 
of industry, agriculture and the 
general public, and (in) to link 
research with the needs of the 
producer and the consumer 

Indian Showroom In 

San Francisco 

To STIMULATE EXPORTS OF INDIAN 

manufactured articles, especially 
to hard currency areas, it has 1>ecn 
decided by the Government of 
India to open a showriKim for 
Indian goods in San hrancisco 
Attached to the Indian Consulate- 
General, the showroom will, m the 
first instance, accept only Indian 
handicrafts and cottage industry 
products Interested Indian 
manufacturers should contact the 
Director of Exhibitions, Ministry 
of Commerce, 96 Council House. 
New Delhi, for details 

Trade Exhibition In Japan 

A Foreign Trade and Indus- 
tnes Exhibition will bo held in 
Kobo from March 15 to June 15 
1950 Ihc Indian Chamber of 
Commerce ( J apan ) Kobe, has 
advised that it would l>e advan¬ 
tageous for Indian manufacturers 
of commercial goods to take part 
in this exhibition Intending 
exhibitors are advised to contact 
the Indian Chamber of Commerce 
( Japan) IVjst Box 393 Kobe 
Japan, for details concerning 
terms and conditions 

Th© Goiemmcnt of India will 
arrange lor issue of iht required 
export licences to intending exhi¬ 
bitors, who should communicate 
with the Director of Exhibitions, 


Ministry of Commerce, Govern¬ 
ment of India, 96 Council House, 
New Delhi, for this purpose 


Announcementa 

Fdwards A Deeds Fellowship — 
The Secretary, University College, 
Dundee ( UntvefsUv of St An^ 
drews }, invites applications by 
Slst March 1950 for the Edward 
A Deeds Fellowship for research 
in Physical Science, vi* Engineer¬ 
ing, Metallurgy. Chemistry, 
ITiysics, Mathematical Physics, or 
any cognate subject The Fellow¬ 
ship which IS tenable for 3 years 
IS of the value of ^£750 1050 per 
annum according to qualifications 
and Carnes membership of the 
Federated Superannuation System 
for Umversities The Fellow will 
have the status of a University 
Lecturer and may be required to 
do a limited amount of ^vanced 
teaching 

Prof T M Hams, Profijssor of 
Botany and Dean of Faculty of 
Science, KcadLOg Umversity, Eng¬ 
land has taken charge of the 
Faloeobotanical Research Insti¬ 
tute at Lucknow Prof Hams 
will act as an adviser on the future 
activities and research in the 
Institute 

Journal of Lxpenmental Cell 
Research — The International 
Society for Cell Biology is spon¬ 
soring a new journal — Expert- 
menial Ceil Research 4 issues will 
be published annually and will 
include studies m cxpenmental 
analysis, the organization, struc¬ 
ture and activity of tlie cell 
and its sub units, including work 
on viruses and new methods in 
the field of experimental cytology 

A Hew UNESCO Publication — 
Impetus has replaced the Recons¬ 
truction Newsletter The magazine, 
a monthly, will be the forum for 
presenting opixuon and exchang¬ 
ing views on educational scientific 
and cultural development and 
reconstruction A new feature is 
tlie monthly award of an inter¬ 
national book coupon worth $10 
for the best discussion in the field 

The American Society for Testing 
Materials will hold its Committee 
week and spring meeting in 
Pittsburgh from February 27 to 
March 3, 1950 The 53rd Annual 
Meeting will be held m Atlantic 
City from June 26 to 30, 1950 


Publications Rscalved 

A Chemistry of Pkufics 6* High 
Polymers, by P D Ritchie, 
Clever-Hume Press Ltd , 1949, 
pp 271, pnee 25 j net 

Chemistry oj Perfumery MatenaU, 
by R W Moncribpf, Umted 
Irade Press Ltd, pp 3^, 
pnee 30^ 

Canning Ptaciue Control, by 
OsM AN J ON E8, Chapman A 
Hall, 1949, pp 322, pnee 36^ 
net 

Modem Methods for the Analysis 
of Aluminium Alloys, by G H 
Osborn A W Strosb, Chapman 
A Hall, 1949, pp 144, pnee 
135 6d 

Industnal High Frequency Electric 
Power, by K May Chapman A 
Hall. 1949 pp 355, price 325 
net 

Indian Science News — Brochure 
on Penicillin, by Dr S L 
Bhatia, Government College, 
Ludhiana, 1949, pp 71, price 
Rb 1/8 

The Swelling of IVood under Stress, 
by W W BarKas, His Majes¬ 
ty 8 Stationery Ofl^, 1W9, 
pp V 4- 103, pnee 6s 

Modern Synthetic Rubbers, by 
Harry Barron, Chapman A 
Hall, 1949, pp xix -f- 636, pnee 
455 net 

Colloid Science — II, by H R 
Kruyt, Elsevier Publishing 
Co 1949, pp XIX -h 753, pnee 
77? 

Ionization Chambers <5* Counters 
Lxpenmental Techniques, 
Hans H Staul A Bruno B 
Kossi Mcgraw-Hill Book Co, 
1949 pp 243 pnee $2 25 

ChemicalEngineenngPlant Design, 
by Frank C Yilbrandt, Me 
graw Hill Book Co , 1949, pp 
608 price 16 00 

Mechanics Statics 6' Dynamics, 
by Merit Scott, Mcgraw-Hill 
Book Co, 1949, pp 394, pnee 

$4 50 

The Technique of Radio Design, by 
E E Zeplbr, Chapman A Hall. 
1949, pp 394, pnee 25s 

Analar Stend^ds for Laboratory 
Chemicals, The Bntish Drug 
Houses Ltd. 1949, pp 302 

Technology of Light Metals, by 
Alfred Von Zbbklbdbr, Else¬ 
vier PubliBhing Co , 1949, pp 

XIV + 366, pnee $7 50 

Physical Pnnciples of Oil Produc- 

hon, by G P Hernwell, Mc- 
graw-Hill Book Co, 1949, pp 

XV -h 922 

Multi-Enzyme Systems, by Mal¬ 
colm Dixon, Macmillan A Co , 
1949. pp 101, price 7i 6d net 
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INDIAN CENTRAL 
COTTON COMMITTEE. 
27TH ANNUAL REPORT (1948-49 ) 

THB RB8BARCH ACTIVITIBB OF THE COMMITTEE'S 
technological laboratory and research stations in 
various provinces and states during the year under 
review show steady progress and valuable results 
have been reportcMl in many fields 

Improved strains of cotton have been developed 
with a greatet vield per unit area and better quality 
of the lint A micro-spinning technique suitable 
for evaluating the spinmng quality of sinall quan¬ 
tities of lint (12 oz) has b^n worked out, thus 
making it po^ble to select suitable strains which 
have bl»n cultivated on a small scale 

A standard ginning technique evolved for testing 
samples has been recommended for use at 
several cotton-breeding stations A balance of the 
steelyard type, which could be used for the rapid 
determination of the ginning percentage of small 
samples, was designed and constructed at the 
laboratory A minified type of Bardoli gin, in 
which se^ crushing is practically eliminaU^, was 
fabricated dunng the period under report A new 
gin of the Macarthy type, which could be used at 
cotton-breeding stations for ginning small samples, 
IS being designed at the laboratory 

Teats were earned out on Vtjay grown at differ¬ 
ent centres, on hybrid^ to replace Jartlla on 
Gaorant 6 of different generations grown with 
different doses of manure, and effect of exposure 
of cotton seeds to X-rays 

Technological Research — Causes of abnormal 
spinning performance of certain Indian cottons 
having longer staple but spinning lower were inves¬ 
tigated A study of optimum conditions for partial 
acetylation of cotton fibres to render them highly 
resistant to mildew and rotting without any 

n reciablc loss in strength from micro-organisms 
cated the following optimum concentrations of 
chemicals glacial acetic acid ( 75 per cent) 72 
per cent acetic anhydride, 25 per cent. sulphuric 
acid, 3 per cent In addition several batches of 
chemical cotton were prepared from hnters by the 
methixl specially evolved at the laboratory Many 
lengths of cellulose sheets had been produced by 
the viscose method and efforts arc being made to 
make them fully transparent Ptesidc^s, work is in 
progress on the spinning quality of mixings of 
Indian cottons with special reference to their fibre 
properties effect of agronomical factors on the 
ph)^ical properties of the cotton fibre and on the 
use of aiT permeability apparatus for determining 
the fineness of cotton The work of the scheme on 
the survey of ccllulnse-beanng matenals in India, 
financed by the Council of Scitnlijic 6* fndustnal 
Research, was continuc*d and a paper on the investi¬ 
gations on some promising cellulosc-beanng 
materials (other than cotton) lor the manufacture 
of rayon has been published A suitable standard 
technique for halolength determination is being 
evolved for adoption at all breeding stations 
Fundamental research dunng the year dealt with 
the causes of chlorophyll deficiencies in cotton 
plants, lintless genes, evolution of suhstrains with 
uniform fuzz colour, effect of agronomic factors on 
the yielding capacity of the se^, vernalizations of 
seeds (prior to sowing) Agronomical investiga¬ 


tions were connected with the study of the effect 
of crop rotation, nitrogenous manuring with inor¬ 
ganic and organic manures and addition of phos¬ 
phate on soil fertility Nitrogen increased the 
yield significantly, alttmugh the difference In yicM 
due to different sources of nitrogen was not mute 
significant Ammomum sulphate gave the best 
result followed by groundnut cake and farm-yard 
manure Phosphate applied in addition to nitrogen 
increased the yield significantly beyond the average 
of the yield from nitrogen and phosphate, appli^ 
singly Soaking of seeds in nutrient solution oeforo 
sowing increased the yield of cotton over the control 
in all varieties although the effect is somewhat 
greater in indigenous vancties than in the Amencon 
varieties Treatment with ammonium sulphate fol¬ 
lowed by mono-potassium phosphate ( KHbPOi ) 
shows the highest increase Inter-specific hybridiza¬ 
tion IS being earned out at Surat to obtain hybnds 
from Asiatic and American cottons, with useful 
agronomic characters 

Physiological Research — Field tnals were con¬ 
duct^ at Indore to study the effect of molybdenum, 
Ix^ron, copper, magnesium, iron zinc, manganese 
and chromium on the growth and yield of cotton 
The crops treated with zinc manganese and chro¬ 
mium were greener in appearance than the crops 
under other treatments and rec:orded an increase 
in yield varying from 20 to 25 per cent over the 
control The intcr-relationships of sowing time, 
spacing and manuring on the growth and yield of 
cotton were determined on two soil types, viz 
(1) soils that become water-logged dunng monsoon 
and (2) well-dramed deep soils The cmtimum 
<towing penod was found to be between 25th May 
and iota June for water-logged lands and Ist June 
to 20th June on wcU-drained lands Sowing on 
water logged lands gave poor yields Spacing of 
cotton was found to be an important factor in 
increasing the yield per acre ( sq ft per plant 
equivalent to 9' between rows and 8' between 
lants or 12* between rows and 6' between plants 
os been found to be the optimum spacing The 
relation between sandiness of a soil and the 
magnitude of the response to manunng has 
been established The results with one exception 
indicated that wherever the soils contained more 
than 50 per cent of sand in the first 2 ft, a good 
response to the fertilizer was obtained 

CoUon Research in Provinces — The area under 
improved varieties of cotton, mainly of medium and 
long staple types, was 51,48 000 acres or 47 per 
cent of the total cotton area as compared with 
52 49,000 acres or 45 per cent of the total area in 
the preMous year The proportion of cotton of 
staple length Y and above to the total production 
increased from 30 per cent m the quinquennium 
1922-27 to 64 per cent in the quinquennium 
1942 47 The proportion of cotton of staple J' 
and above (now termed as long staple) to the total 
production formed 18 per cent ounng the year 
under report as against 19 per cent in the previous 
year The Committee has recommended the adop¬ 
tion of improved \aTieties of cotton on a larger 
scale and has put into operation 13 seed distribu¬ 
tion and extension schemes in various provinces. 
Additional benefit thus accruing to the growers is 
estimated between Rs 5 to 5 5 crores 

Experiments were conducted during the year at 
Government Farm, Raichur, under the scheme for 
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Investigation of small leaf disease of cotton 
Transmission of virus bv several sucUng insects was 
teste d to see whether tney were responsible for the 
transmission A sab-committee appointed to exa¬ 
mine the question of cotton prrauctlon in the 
country, in view of the pMUrtltlon, has recommended 
the establishment of ^rmanent cotton research 
stations in all the main cotton tracts of the country 
These ststiona would carry out a survey of the 
aiess to see that only the most suitable cotton 
strains are mwn in those tracts and to ensure a 
proper supply of pure seed An increase of 4 nullion 
acres under medium and long staple varieties in 
the various provinces has been recommended which 
raises the area under cotton from 11 million acres 
to 15 million acres 

INDIAN COUNCIL OF 
AGRICULTURAL RESEARCH 

GstSls PrssSIsg * Aehiial Netrttlea 

A COMPREHENSIVE POLICY REGARDING CATTLE- 

breeding in India was recommended at the annual 
meeting of the Animal Breeding, and Livestock 
and MiUc Committees of the Indian Council of Agrt* 
cuUurml Resoarck held in November 1949 Special 
attention will be given to animals of the non-des- 
cript type with a view to upgrading both thoir milk 
and draught-resisting capacity The Committee on 
Animal Nutrition recommended the establishment 
of the ftrst regional Animal Nutrition Centre at 
Anand in Bomtoy province where all aspects of 
work on nutritional problems of Livestock including 
research on grasses and fodder crops are proposed 
to be carried out on a regional basis 

goU OoMtrvalkM 

The Scienbfic Committee on Anonomy and 
Development considered a new scheme on soil 
conservation in Himachal Pradesh The proteebon 
of the area which constitutes the catchment areas 
of the rivers Jumna, Sutlej Beas, Ravi and Chinab 
IS essential on account of the Bhakra Dam Proirct 
and for the cultivation of fruits and vegetables 
scheme considered by the Committee aims at the 
introduction of suitable trees and grasses and to 
And a suitable technique for preventing soil losses 
from cultivation A co-ordinated scheme of weed 
eradication by the application of synthetic chemicals 
was considered and approved The scheme will 
operate in Madras, Bombay, U P and West Bengal 

The Committee has approved of a scheme for 
the trial of wind-nulls for irrigation purposes 
at Allahabad Ahmedabad, Belgaum, Travancore, 
Poona and Pusa to determine on a field scale the 
possibilities of harnessing wind tmWer for irrigation 
of crops m areas having favourable wind velocities 

Fralt H m— rch Stetloa 

The establishment of a Fruit Research Station 
at Simla with two sub stations at Bushair and 
Solan has been recommended by the Scientific 
Committee on Fruits and Vegetables The proposed 
sub-station at Bushair will be used for cultivation 
of grapes and pomegranates The dry and cold 
cUmate of Bushair is favourable for these fruits 
The Committee also recommended that the Central 
Institute of hruit Technology of the Ministry of 
Agriculture should be put on a permanent basis 


and should be properly equipped for giving technical 
assistance and advice to the fruit mdoatry 

Various schemes of production of tuber crops were 
considerod and among the new schemes approved 
by the Committee was one for breeding of hi^ 
yielding types of tapioca and sweet potato in 
Travancore and Madras 

GidtRnrttoa of Modlctael Pfausts 

The Medicinal Plants Committee has recommend¬ 
ed commercial-scale cultivation of medicinal plants 
in India. Fifty important plants have been 
selected for cultivation on an experimental basis 
in different regions of the count^ Six regions 
have been selected and, in each, one centre in the 
plains and another on a higher aldtude are proposed 
The centres suggested are the Siinla Huls In 
Himachal Pradesh, Gurdaspur and BAanali in East 
Punjab, Coimbatore and Nilgiris in Madras, Poona 
and Panchgam in Bombay, Daneeling in West 
Bengal and Jorhat and Shillong in Assam 

The work under the scheme consists of trying the 
plants in the various centres in order to find out 
what particular varieties, climatic conditionsand soil 
types would give the maximum yield of the active 
principle On the basis of this information planta¬ 
tions Will be developed for commercial cultivation 

COLONIAL PRODUCTS RESEARCH 
COUNCIL ANNUAU REPORT 1948-49 

The opening op the Colonial Microbiological 
Research Institute at Tnnidad devoted to funda¬ 
mental research in microbiology was an important 
event in the Council s activities dunng the year 
The Institute forms a part of Commonw^th 
scheme for the establishment of culture collections 
of micro-organisms which will bo made available to 
other microbiologists 

Work on the re-use of rum distillery waste liquors 
in the preparation of fresh wort by treating the 
wash with 1 per cent superphosphate and neutrali¬ 
zation dunng ebulbtion has led to the development 
of pure culture fermentation of molasses worts, and 
successful distillery trials have been made Studies 
on the types of organism growing in the cocoa pulp 
dunng fermentation to determine their role in the 
development of cocoa flavour and chemical changes 
of pigments in cocoa bean dunng fermentation 
have been successfully followed up 3 new antho- 
cyanma, 2 leuco anthocyanins ana a catechin have 
fa^n isolated from the fresh Forestro bean Soil 
antibiotics, related to litamacidin produced by 
certain actinomycetea, have been isolated from 
Pusartum infected soils An actinoaiycete collected 
from Jamaica and Tnnidad soils has been found to 
p^uce an antibiotic which arresta the growth of 
Fusanum oxysporum cubense and other fungi in 
dilutions les9 than 1 part per million 
CarbokydraUs — One of the main items of the 
Council 8 research programme has been to find 
further industnal uses for sugar and starch A 
large number of pyndazone denvatives prepared 
from levubmc acid (from sucrose) are bring exa¬ 
mined for their therapeutic value ^nce the 
anhydrides of mannitol and sorbitol appear likely 
to be of value for the preparation of substances suit¬ 
able for une in plastics industry, attention has been 
directed to a study of the structure of certain 


34 



COLONIAL PRODUCTS RESEARCH COUNCIL 


f 


hy pRMiucts which an formed m the dehydration of 
the two hemtola and pyrolyaw of mannitol and 
aofiNtoI fonnates One of the products of pyrolysis 
IS 2 vmykhbydrofnran The interesting observa 
tion has been made that diatlyl itaconate in ad 
nuxtun vnth polymethylmethacrylate yields a 
plas^ which IS superior in abrasive properties to 
tl^t made from polymethylmethacrylate alone 
wbra used m the manufacture of dentures New 
and rapid methods have been devised for the isola 
tion of 2 important P and Q enxymes Purified Q 
enxyme converts amylose to amvlopectin This 
may prove to be of industnal value since it provides 
a method for the conversion of industrial starches 
into the non retrogradmg starches of the waxy 
maize type Another important investigation is 
the action of ultra violet bght on starch A solution 
of star^ exposed to ultra violet light is completely 
decomposed to give carbon dioxide Since other 
carbohydrates such as cellulose behave similarly 
and the reaction is obviously connected with the 
detenoration of carbohydrate material on exposure 
to sunhght the course of this photo oxidation is 
being studied 

Vegetable 0\U — Important studios on vegetable 
fats and oils have been conducted m Prof Hilditch s 
lab o ratory at I iverpool An oil with an iodine 
value of 205 to 207 and free fatty acid content of 
0 9 to 1 6 per cent has been expressed from heat 
treated oonophor seeds ( Tetracarpidium ctmopko 
ruffi) from Nigeria Heat treatment of the nuts 
checlu the development of free fatty acids 

The dispersion of about 1 per cent of rubber in 
the rubber seed oil expressed by usual methods has 
been removed by precipitation with acetone mdi 
eating thereby that rub^r seed oil for industnal 
use will have to be solvent extracted ^^ 1 th acetone 
and not expressed As in conophor nuts the heat 
treatment of rubber seeds also effects a check on 
the development of free fatty acids apart from 
facilitating their decortication when whole seeds 
are treated The component acids of the glycendcs 
of groundnut niger seed safflower and tobacco 
seed oils have been examined 

The Turkish tobacco seed having 35 per cent oil 
content yielded an oil resembling safflower seed oil 
in Its high ( 73 per cent) Imoleic acid content It 
IB considered pebble to roll the seed and solvent 
extract the oil The presence of a eloeostcanc 
acid ( 30 per cent) in the fat of fresh Partnanum 
launnartum seeds from Fiji has been confirmed and 
pannanc acid ( 51 per cent) has been shown to be 
octadeca — 9 11 13 15" tetracnoic acid 

An accurate method for the estimation of nemo 
leic oad m castor oil has been worked out 


The determination of the chemical constitntiuD 
and component glycerides of conophor Argenhne 
linseed Australia and Hong Kong candlenut aUd 
rubber seed has been completed This knowled^ ’ 
will enable paint manufocturera to obtain dryu 
oils suitable to their requirements and to utib 
them more economically 

Medtctnal Insecitctdal Plants — Two tnterpei 
acids centoic and centillic acids have been isolA 
from the Ceylon variety of Hydroeatyle astait 
From the Assam variety also 2 tnterpene aci 
have been separated One of these is close 
related to but differs from centoic and ccntrll 
acids it gives a crystalline methyl ester an 
contains an a glycol system The second act 
present in the plant occurs in combination with 
polysaccharide system just as does centellic ac 
in the Ceylon plant but the identity of the latte 
has not yet been established A number of wes 
African plants have been investigated Tt 
alkaloid rnynchophylline has been isolated in sma 
amounts from the bark of Afttragyna tnermss A 
tnterpene acid has also been isolatra and identified 
as quinovic acid the acid present in cinchona bark 
This IS of some interest as mitragyna and cincbo^ 
belong to the same natural order ( Rubtaceae ) 
seeking better sources of mitragyna alkaloi 
MUragyna rubrositpultuxa and Mitragyna ctltu 
have fai^n examined The former pro\^ to be ar 
excellent &aurcc of mitraphylline which is apparent 
ly the simplest member of the series of mitragyna 
ukaloids both bark and leaves were found 
contain about 5 gm per kg of alkaloid Th 
isolation of rotundifoline from this source is note 
worthy Ihe only other source of rotundifoline 
IB M Totundxf lia from which it was isolated 
together with rhynchophylline 

The essential oil from Jirachylaena hutcktnsii 
has been found to ci ntoin 2 dicyclic sesquiterpenes 
derived from cadalene a sesquiterpene alcohol 
and a sesquiterpene ketqpe 
Gmim 5 — The gum from Sterculia sehgera has been 
found to resemble in its properties gum tragacanth 
and gum karaya It ib a partially acetylated 
polysaccharide and on hydrolysis gives rise to the 
sugars I rhamnose d galactose d gaUcturontc acid 
and d tagatose The presence of the last men 
tioned sugar is of interest since it is for the first 
time its occurrence in nature has been reported 
A preliminary examination of AAava senegmleness 
has shown it to resemble very closely gum acacia 
A relatively rich source of saponin has been found 
in the wood of Mora excelsa which contains up to 
10 per cent of the saponin The wood of the related 
species M gonggnjpw also contains a saponin 


SOME ASPECTS OF THE FINNISH GLASS INDUSTRY {Contd from p 27) 

formed by the plunger on the inside so that the The edges are given a water and alkali resistant 
finished piece transmits light but no vision coating which also assures a permanent bond 

The swng process as earned out at Karhula is between glass and mortar 
as follows The two halves of the block are lifted Glass wool is manufactured by the centnfugal 
from the semi automatic press by a specially process A thin stream of gloss at a constant 
designed tool and held in an electnc furnace con temperature flows from an onfice on to a speaolly 
taming molten aluminium Ihev are removed designed refractory disc revolving at a speed of 
after the aluminium has adhered to the edges about 4000 r p m The disc occomplishm the 
placed upon each other and pressed together to centnfugation and the fluid glass is thrown out 
complete the seal The block is then annealed into thin threads 
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INDIAN PATENTS 


The following is a list of a few of the Patent Applications 
notified as accepted in the GaietU of India, Part II, Section 1, 
for November 1949 


aulC ObMIllCAlB 

388 Catalytic hydrogenation process for the 

r duction of hexamethylencdiamino Heating 
4 dicyanobuiene with hydrogen in presence 
of cobalt hydrogenation catalyst at 75° to 200 C — 
ICI Ltd 

9958 Leaco sulphuric ester derivatives of vat 
dyestuffs and mtermediaUs Treating with a 
salt of chlofosnlphonic acid — ICI I to 
9964 New wool dyestuffs of the xanthene senes 
SrUphonating 3 90 or p cyclohexyanilino 

fluorans — ICI Ltd 

10986 Pyndinium salts and the preparatinn 
thereof Reacting a 3 pyndd uith a carboxyl 
halide and then quaUrninng the product — 
iWiLLiAM R Warner A Co 
^H\ Preparation of phenols Heating sulphonic 
acids with alkaline earth hydroxides to 350 to 
450°C in presence i f inert f,as and thereafter in 
the presence of steam — De Directi Van db 
Staatsmijnbn in Liiiibur(« 

39028 Production of a pigment from a pigmcntry 
anthraquinonc vat dyestuff Admixing anthra 
qmnone vat dyestuff with aniline and separating 
the components Bkrnikr 
J9847 New vat dyestuffs Comprises acylaiing 4 
8 diamin ) 1 ar rylamino anthraquinone mth acy 
lahng derivative of anthraquinme 1 carboxylic 
acid carrying an amino group in 1 position — 
ICI Ltd 

39965 Wool dyestuffs of the anilinnflunran scries 
Sulphonaiing 3 bdifo or p dialkyl anihno ) 
fluoran ontaining tw} sulphonic acid groups 
per molecule — ICI I td 

Drags dc Fharmaosatkals 

40638 Process for the preparation of a non aqueous 
homogeneous therapeutic gel Aluminium 
stearate homogeneously dispersed in a non rancid 
vegetable oil to f^rm a gel f r injecting penicillin 
and Us salts Sharp & Dohhb Incorp 
41182 Preparation of vitamin Subjecting a 

liver preparation or streptomyces gnseus elabo 
ration product to the acti m of actn ated matericU 
and recovering the vitamins in pimped forms - 
Merck A Co Inc 

Metals A Metal Products 

39203 Mloy stcclb Comprising carbon 05 fo 6 0 
per cent manj^anese 1 fo 2 0 ptr cent silicon 
1 fo 2 0 per ttni nickel 0 /o 40 per cent ckro 
mxum 10 to 30 per cent cobalt 20 U 60 per cent 
molybdenum andjyr tungsten 05 /> 6 per cent 
iron 5 to 25 per cent William Jbssop A SoNb 

■11639 Decarhunzatinn of iron or iron alloy cast 
ings Compri tng keating castings ti 850^6 to 
lt00°C tn a gas tight furnace circulating 
gaseous products which is burnt to raise steam 
tn a steam generating unit - Rirlec Ltd 
793 Magnesium Imse alloys Consisftnf, of at 
least 85 per cent magnesium OS per cent to 10 


per cent of rare earth metals of wkuk neodymium 
constitutes at least 50 per cent with lanthanum 
and cenum not exceeding 25 per cent separately 
the balance being one or more of elements proseo 
dymium samartum and rare earth metals — 
Magnesium Llbktron I td 

40818 Recovery of zinc from zinciferous material 
containing iron and apparatus suitable there 
for Heating the molten dross to evaporate nnc 
and discharging the iron content from the con 
tainerR kvkrk Copper A Brass Incorp 

Paper A Allied Prodmets 

41365 Process for the preparation of hypochlorite 
bleaching liquor by the chlonnation of a lime 
containing starting matenal Prepared by 
chlonnating lime containing starting matenal 
and the hypochlorous acid so formed is converted 
to calcium hypochlorite by further adding cal 
culatfd amount of lime — India Paper Pulp 
Co Ltd A Tapadar 

Textile A Textile Prodocle 

41361 Washing and soaping of printed material 
Overflow from the last cistern is fed to the succeed 
mg water cistern and the overflow from the said 
succeeding is fed to the next and as on whereby a 
counter current is del el yped within the cistern — 
Datar 

39886 Process for colouration of textiles and paper 
with dyestuffs containing quaternary or 
ternary salt groups Pnntxng textile or paper 
with dyestuff containing quaternary ammonium 
ternary sulphonium or tsoihiouronium salt 
group — ICI Ltd 

41298 Viscose rayon Extruding in H^SO^ bath a 
xucose prepared via alkali cellulose of which 
the mean degree of polymentaHon after ripening 
IS greater than 4^ and a degree of xanthogena 
t% )H between 40 and 50 — Comptoir Des Tex 

TILES ArTIFICIBLS 

MIseriJaneou 

40348 Improved crunble power press Comprising 
a fixed mould and a receptacle swivel joint on 
a shaft rotating a plunger a clutch on the shaft 
a protective liner in the moxdd a ring at the 
top cf the plunger — Narasimhacharyulu 

41421 A process for punfying sugar juice Juice 
treated with lime so that alkalinity of the juice 
IS adjusted so that during carbonaiton colhtdal 
impurities precipitate — Svbnska Sockerfab 
RIKS AKTIEBOLAOET 

40021 Catalytic desulphunzation of naphthas 
Passing naphtha in vapour form over cc^ysi at 
a suitabte temperature and pressure — Anglo 
Indian On Co 

40869 Harvesters of leaf plucking machines for 
tea leaf A frame work with another frame*work 
along u ith it hax mg adjvistable cutting mechanism 
attached therein (kiRdon 
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India’s National Laboratories 


T wo events of January 1950 — the 
opening of the National Chemical 
Laboratory by Pandit Jawaharlal 
Nehru, Pnme Minister of India, at 
Poona, and the opening of the National 
PhysK^ Laboratory by Saidar Vallabhbhai 
Patel, Deputy Pnme Minister, at Delhi — 
will be chromcled in the history of scientific 
development m India Both the laboratones, 
as also the nine others devoted to specialized 
fields of appbed research, owe their mception 
to the fore^ht, energy and zeal of Dr S S 
Bhatnagar who is the author and the archi¬ 
tect of the National Laboratones’ Network 
Plan, designed to provide India with research 
facilities and opportunities such as had not 
been provided in this ancient land throughout 
Its long history 

Planned Research 

The two National Laboratones were among 
the first to claim the attention of Dr S S 
Bhatnagar It was m September 1941 
that, as Director of Scientific & Industrial 
Research, he put forward proposals to the 
Government of India for their establishment 
The story of the translation of these proposals 
into bluepnnts and the vanous stages of the 
transformation of the latter into magnificent 
well-equipped laboratones have been re¬ 
ported in this Journal from time to time A 
survey of the facihties offered by existing 
research institutions and universities was 
undertaken soon after the establishment 
of the Board of Scientific & Industnal 
Research m 1940, and it was soon realized 
that, important and useful as such facihties 
were, the existing institutions were made- 
quate to meet the growing needs of the 
country While there was need for contmu- 
mg support to mstitutions and university 
laboratones to enable them to undertake and 


carry out scientific research on specified 
problems, there still remamed many prob¬ 
lems, both m basic and apphed sciences, 
connected with the promotion of national 
welfare, and demanding attention in special¬ 
ized laboratones well equipped with refined 
scientific instruments, where large teams of 
workers could pursue research and mvestiga- 
tion The plannmg of National Labora¬ 
tones was actuated by a sense of enlighten«l 
realism and takes into account both the needs 
of industry and the requirements of modem 
science . 

Science ft Industry should Co-operate 

Industnal development m the United 
States and in the United Kingdom has 
been largely the result of close co-operation 
between Government, mdustry, science 
and technology Those who speaJc glibly of 
mcreasing In<ua’s mdustnal potential w^d 
do well to take this vital fact into account 
The success which has attended the efforts 
of the Council of Scientific & Industnal 
Research m helpmg Indian mdustry, dunng 
the all-too-bnef penod of its active func¬ 
tioning, IS due to such co-operation which 
the Council has succeeded m enlisting The 
Laboratones of the Council at Delhi have 
served as a testing ground, and the expenence 
so gained has bera apphed on a large scale m 
the National Laboratones which hold pro¬ 
mise of provmg to be effective instruments m 
the application of scientific knowledge to the 
praetK^ solution of problems of human 
welfare 

Opportunities for All 

The National Laboratones are important 
from yet another consideratiOD Until recent¬ 
ly, science m India had received but httle 
attention and opportunities for young men 
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and women with aptitudes for research were 
few To ^ote from the Prime Mmister's 
speech at Poona ** Science in the past had 
certamly not been encouraged, m the sense 
that neither the man who was able had the 
chance to do his work properly, nor. even if 
he did It. had he got encouragement when 
it was due But m practice. I thmk I am 
nght m saying that the opportunities have 
been stnctly hmited There is talent 
m our country But the question is how to 
tap the talent and give opportunities to the 
young men and women of India, who had the 
requisite ability Somehow the door seemed 
to be barred agamst them, and when it did 
open, it opened only in a limited way and to 
a hmited number of people So the problem 
before us, for any kind of progress, is how to 
tap the vast reservoir of tdent and matenal 
So if we have the talent m this country 
and if we have the resources and the 
matenal, the problem is how to bnng these 
two together I hope, so far as these labora- 
tones are concerned, they would help to some 
extent at least in opening the doors to large 
numbers of voung men and women and give 
them opportunities to do good work for the 
country m the cause of science and m the 
apphcation of science for public good 

Promotion of SdontUlc Spirit 

The Government of India, under the leader¬ 
ship of Pandit Jawaharlal Nehru, has shown 
an enlightened appreciation of the value and 
benehts of scienc-e—an appreciation not con¬ 
fined to immediate results but in the exalted 


and enduring value of science as reflected 
in the promotion of objective enquiry, search 
for truth, respect for facts, faitn in reason, 
and all that is implied by what is called the 
scientific spini The emphasis which science 
will receive through the establishment of the 
National Laboratones will no doubt help in 
the spread of the scientific spirit through¬ 
out the body ixihtic 

It IS manifest that considered both from 
the utihtanan point of view or from the long- 
range mfluence of science m vitalizing the 
national outlook, the National Li^zatones 
are destmed to have a far-reaching mfluence 
Science is no newcomer into this land 
Science had its early be^nings m India, 
and it was m India that saence flour¬ 
ished unhampered for centuries. Under 
the stimulus of political mdependence and 
under the care of a benign Government, 
science has once again come into its own 
The National Laboratories have been planned 
with care, and considerable thought has been 
expended m equipping them The services 
of eminent men of science have been secured 
to direct their work Established under 
such good auspices and enjoying the goodwill 
of scientists and scientific mstitutions all over 
the world, the National Laboratones of 
India have great opportunities and great 
responsibilities not only m cultivatmg and 
applymg the knowledge required for India's 
economic and social advancement, but also 
of extendmg the frontiers of science by 
making distinctive and endunng contnbu- 
tions to human knowledge 
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The Projected Himalayan 
Research Institute 

S K BANERJI 


G reat unportance is attached, 

nationally as well as internationally, 
to the establishment of a high 
altitude research station on the 
Himalayas The report that India us plan¬ 
ning to establish such a station has already 
exated a good deal of interest and enthu¬ 
siasm among scientific men all over the 
world The UNESCO Conference on High 
Altitude Research held at Interlaken during 
August-September 1948 adopted the follow¬ 
ing resolution 

" In consequence of the valuable scienti¬ 
fic results that are to be expected from 
high altitude research and the outstanding 
possibilities that it offers for international 
saentific co-opcration, all organizations 
mterested m furthenng scientific knowl¬ 
edge and in promoting international 
collaboration should be encouraged to 
give strong financial support to high alti¬ 
tude research stations ” 

The following two resolutions were adopted 
by the Committee on Physical and Astro¬ 
nomical Problems in High Altitudes of the 
UNESCO 

(i) " That this Committee notes with 
the greatest interest the Indian proposal 
to set up a multi-purpose high altitude 
research station on the Himalayas for 
study of snow and glaciers, cosmic-ray, 
radiation, microbiology, Himalayan flora 
and fauna and for astronomical, meteoro¬ 
logical and seismological ob^rvations 
This addition to the net of high altitude 
stations, m a region where complete 
facilities have hitherto not been available, 
promises to be of the first importance ** 
(ii) '' The investigation of cosmic rays, 
of the ozone layer in the upper atmosphere 
and of the phenomena of the solar corona 
are of the utmost mterest, the first be¬ 
cause of its consequences as regards our 
basic physical conceptions, the second and 


third because of their connection with solar 
activity and its effects upon the earth, 
particularly as regards climate, weather 
and radio communications P'or solution 
of all these problems, observations at high 
altitudes arc an essential feature 

In view of the international character 
of the value of the results of the investiga¬ 
tions and the general benefit to be ex¬ 
pected from them, the Committee wishes 
to emphasize the desirability that high 
altitude researches concerning these prob¬ 
lems should be given financial support 
from international funds " 

The world famous explorer, Sven Hedin, 
who has contnbuted so much to our knowl¬ 
edge of the geography and geology of the 
Himalayas and Tibet, has written welcom¬ 
ing with enthusiasm the proposal to develop 
a Himalayan Research Institute 

Ezietlng High Altitude Stations 

in the World 

Systematic studies on the biological and 
physical problems encountered at high 
altitudes were commenced from the latter 
part of the 19th century At first this was 
done by sending scientific expeditions to 
regions of high altitude to study the physio¬ 
logical effects and to make meteorological 
obwrvations It was Jansen, the famous 
Director of the French Observatory at 
Meudon, who established the first high 
altitude observatory on Mont Blanc This 
observatory, however, disappeared in the ice 
Since then, a large number of such stations 
have been established m Europe, Afnca, 
Asia and the Americas Of these, the well- 
known Institute Angelo Mosso of Turin Uni¬ 
versity at Monte Rosa, Italy, was establish¬ 
ed m 1907, the Institute of the Biologia 
Andiana in Peru m 1930 and the Inter¬ 
national High Altitude Research Station at 
Jungfraujoch m 1931 A list of the more 
important existmg stations is given below 
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Nome or atATioH 

Hriobt 
A aova 
aiA LEVIL 

(It) 

Scope op 
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0 404 
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d*Olan, Italy 
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HioluElcal 


loo. Umft, Peru with 10 £30, 

laboraUiry In the eity of Mororocba 
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Ubontory under ccmitnic 
tloB In Mororocba 

4 l^ak of Tcnerlfle Alta 11 £20 Biological 

Viftta laboratory. Canary 
Islandi 

6 Tnta Gricla Laboratory, ] 1.560 Thyucal 
Corvinla Aonta Italy 

6 Intamatkwal High Alti 11 385 Pb^cal astnmo- 

tude Kncarcta Station, and mlcal and blologi 

lunitfraujoch 11 7HI ral 

7 Capanna Mainberita. J6 147 Biological 

Monte Rom Italy 

8 IHkn l^ak ana Mount 16 180 Phyuical and bio 

Evana. Colondo USA loglral 

0 Laboratory of the Aiguille ^ Phytical 

du Midi 


At present, the highest resezirch laboratory 
in the world is the one on the summit of 
Mt Evans. Colorado, which was established 
m 1936 This laboratory is currently being 
used by a number of universities for cosmic- 
ray research and for biological experiments 
It IS reported that a high altitude research 
station at a higher level of about 16,000 ft 
is being plann^ near Mexico city 


Existing Meteorological Obeervatorlee 

on the Hlmalayaa 

The India Meteorological Department has 
been maintaining since many years a number 
of meteorologicd observatories at various 
heights on the Himalayas The highest of 
these observatories is at Leh, which is 11.529 
ft above sea level, almost at the same 
height as Jungfraujoch The next m order 
of height is the one at Misgar (10,190 ft) 
and Dras (10.059 ft) atove sea level 
Others are at heights of 7,500 ft or lower 
These observatones have given valuable data 
in determming some of the meteorolomcal 
features of India, but they are equipped for 
ordmary meteorological observations only. 
Their details are given in the following table 

Although in possession of the loftiest 
mountam system m the world, India has 
not yet established any research or obser¬ 
vation station on the Himalayas, either 
physical or biological research Recently 
a few hydrometeorological observatories 
have been started n higher altitudes, the 
highest one being one at Lokpal m the 


Name op 

HaiOMT ABOVE 
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■TAarmo 


m 



4300 
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SrlnaaoT 
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1801 
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Dras 

1808 

Uitgar 

10,100 
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Uh 
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1873 

Simla 
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1873 
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1860 

Muktraar 

7308 

1807 

Katmandu 

4,SS8 

1070 

DaHoaUng 

Kalimpong 

7 438 

8,006 
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Central Himalayas, near Badrmath, at a 
height of 15,000 ft 

The Glory of the HlmaUorae 

From the earliest times, the ancient Aryan 
pilgrims, being attracted by the glory of the 
Himalayas, have penetrated deep mto the 
Himalayan gorges and piasses The names 
Kailas, Smdhu, Manasarowar, Kasnura, Gan- 
gotn, Badrmath are merged in ancient 
history Very few of the thousands of 
explorers have left any written records And 
to^y the geography of a large part of the 
Himalayas is unknown During the last 
100 years, survey parties, mainly of the 
Survey of India and the (^logical Survey 
of India, have made many surveys of this, 
the loftiest mountam system of the world, 
and described its essential topographical 
and geological features Many saentific 
expeditions have given us valuable knowledge 
of the Himalayan flora and fauna, existing 
and fossil Gravity observations on the 
Himalayas led to the theory of isostacy 
Expeditions in recent years to the Everest, 
Kunchanjunga, Kamet, Nanga Parbat and 
many other loHy peaks, to Karakoram and 
Tibet, etc, by expert mountameers and 
scientists have made additions to our 
knowledge of a hrge tract of the Himalayas. 
Still, immense areas have yet to be explored 
by modem scientific methods. The aenal 
photography method adopted by the Survey 
of India m recent years will be the best 
method of presenting a pictorial representa¬ 
tion of this romantic Iwd 

There are many features, particularly the 
Himalayan alaciology and its nch flora and 
fauna, which require sustamed observation 
and expeninentation, and this can only be 
done from an established high altitude 
research station For astronomical obser¬ 
vations, for study of cosmic rays and radia¬ 
tion, a research station at an altitude of 
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Astronomical dome on the top of mountain 
( 16.600 FT } WITH TWO ANTK-CHAMBBRS FOR COSMIC 
RAV, RADIATION AND SOLAR OBSERVATIONS ( \ 25* 

Schmidt Cassegrain telescope will be ins- 

TALLEDf 

16,000 to 17,000 ft will provide unique 
opportunities The high altitude research 
station, once establish^, will be the focus 
from which scientists will move in all direc¬ 
tions to seek many new problems and find 
their solutions 

Objects of a High Altitude Research Station 

The aim in setting up a research station 
at high levels is for studying snow and 
glaaers, cosmic rays, radiation, astronomy, 
astro-physics, microbiolo^ and high-level 
meteorology under conditions which do not 
exist at plam stations All the well-known 
astronomical observatones of the world are 
situated on mountain tops because such a 
position provides many important advan¬ 
tages , the principal amongst these are 
decrease in the diffusion of light in the 
atmosphere, decrease in the agitation of 
telescopic images, and decrease m atmos¬ 
pheric absorption These advantages facili¬ 
tate the study of numerous astronomical 
problems which cannot be studied at a 
station in the plains In physics, high 
altitude research has centred round two 
mam fields of interest, namely meteorology 
and cosmic rays A high altitude provides 
the best location for the study of illation 
m all its aspects, including night-sky radia¬ 
tion, for mvestimtion of ozone in the upper 
atmosidiere/bo^ during day and night, and 
for the observation of special phenomena 
like mother of pearl clouds, etc The 
increase of the intensity of the cosmic-ray 


radiation with height is so great that a few 
days’ work at 3,5(n m altitude is equivalent 
to that of many months' at sea level The 
study of the effects of high altitude on 
different aspects of life, the process of acch- 
matization and adaptation to high altitudes 
of plants and animals, the changes m their 
structure and physiology, are some of the 
important items engaging the attention of 
mc^em biologists 

Some of the more important items of 
research work that can be undertaken at a 
high altitude research station with special 
advantage are given below 

PhyBlcal Science 

(1) AstronomtC€d Prchlems — Study of 
diffused light witli a view to catalogue the 
diffusing particles in the atmosjAere Study 
of atmosphenc agitation by (a) evaluation 
of turbulence by the appearance of the 
diffraction figure and (b) measurement of 
agitation by the ampUtude of the indenta¬ 
tion of a star track Study of transparency 
and preparation of transpiarency statistics 

Research for which a Low Degree of Diffusion 
IS Necessary — 

Study of the sun’s corona by means of 
coronagraph 

Location of traces of lunar atmosphere 
Research on the Einstein effect 
Hagen’s research on cosmic nebulae 
Cinematography of solar prominences by 
the use of Lyot's coronagraph and 
monochromatic filter 



General laboratorv ( phvmcal and biologi¬ 
cal SCIENCES ) AND POWER STATION ON MOUNTAIN 
TOP ( ROOMS TO BE PRESSURIZED ) 
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Scientists colony near lake (1) Physical 
S ciBNCE Laboratory and Workshop , (2) Biolo¬ 
gical Science Laboratory (3) (4) (5), (7) ft (8) 
scientists' residence and (6) VISITING SCIEN¬ 
TISTS RESIDENCE 

Research for which StabtlUy of the Image ts 

Necessary — 

Stereophotogrammctnc determination of 
the configuration of lunar regions viewed 
tangentially in order to correct the 
observation of occultations of stars by 
the moon 

Spectrograpliy of planetary detaib 

Measurement and spectrography of close 
pairs of stars 

Determination of tngonometnc parallaxes 
with a far higher degree of precision 
than at present 

The visual, photographic or spectrogra- 
phic study of all objects showing 
minute detail (such as galactic or 
extra galactic nebulae) 

Research for which Transparency ts Neces- 

sary — 

Spectrophotometry in the ultra-violet 

Location and study of white dwarf stars 

(2) Physical Problems — 

Cosmic Rays — Study of nucleon-nucleus 
collisions which arc observed to opti¬ 
mum efficiency at high altitude stations 
with a view to study the properties of 
the unstable fundamental particles of 
matter 

Contuiuation of the work of Testa 
Gngia station such as (i) study of the 
meson decay by different methods, 
(ii) study of the nuclear evaporation 
induced by cosmic rays, (iii) study of 
the positive excess of meson component p 


and (iv) study of the production of 
penetrating showers m the interior of 
Wilson chamber 

(3) Geophysical PrMems — 

The determination of attnospbenc ozone 
by absorption measurements 
Determination of the ultra-violet radia¬ 
tion at the limit of the atmosphere and 
its relation to solar activity and to 
special phenomena m the atmosphere 
Molecular diffusion of light in the atmos¬ 
phere with the elimination of absorption 
and scattermg by dust. 

Measurements of the nocturnal radiation 
Investigation of polar lights, meteors, 
and the light of the night sky. all 
phenomena which constitute means of 
investigating the composition and physi¬ 
cal conditions of the highest atmos¬ 
pheric layers 

Study of the aerology of the Central Asian 
table-land, in particular the influence of 
the huge Himalayan system on the 
meteorology of Eurasia 
Study of snow and glaciers i three- 
dimensional measurements of glaciers, 
determination of temperature at different 
depths of the glacier body, evaporation 
from glacier surface, movement of 
glaciers. differential movement m the 
body of glaciers. the meltmg of gla¬ 
ciers ) , their contribution to the rivers 
of India 

Detailed study of the geology and seismi¬ 
city of the Himalayas 

Biological Sdonces 

Botany — 

Nature of high altitude flora 
Influence of high altitude on metabolism, 
growth, enzyme activity, etc 
Determination of the upper limit of high 
altitude flora 

Is high altitude resistance of plants con¬ 
trolled by a genetic factor? 

Influence of cosmic rays on plants, eg. 
mutation rate 

General ecological problems at high alti¬ 
tudes 

Zoology — 

Nature of the high altitude fauna. 
Problems of msect ecology 
High altitude metabolism, growth, enzyme 
activity, etc 
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Is high altitude resistance of insects con¬ 
trolled by a genetic factor ? 

Influence of cosmic rays on insects (e g 
mutation rate) 

General Physiology — 

Grov^h of cell cultures at high altitudes 

Influence of cosmic rays on cell cultures 
(eg on mitosis) 

Adaptation and acclimatization of cells 
to reduced partial pressure of oxygen 
(respiratory rate, enzymes, etc) 

Problema of Human Phyalology 

Physiology oj Chmale — Extension of work 
done at the High Altitude Research Station 
on Jungfraujoc^ 

Application of methods for testing auto¬ 
nomic reactivity at altitudes of 3,500 m 
and below 


Determmation of lower limit where 
influence of " altitude climate " can be 
observed 

Nature of the influence of altitudes where 
reduced oxygen pressure cannot be 
effective factor (below 3,000 m) 

Circulation whilst at rest and whilst 
workmg 

Blood and breathing whibt at rest and 
whilst working 

Functionmg of the nervous system 

Functionmg of the ductless glands and 
the repr^uctive organs 

Phystology of Adapialton — 

Quantitative relations between increased 
adaptability to lack of oxygen after a 
stay at high altitudes and length of 
stay 
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Adaptation of high altitude acclimatixed 
men to the low levels 

ProbUms wktch were suggested by Prof 
W R Hess, Zurich — 

Studies on sleep ( depth and duration) 
Temperature regulation at high altitudes 
Action of high altitudes on autonomic 
stigmatized subjects 

Fatigue and relation to physical or mental 
effort 

High altitude and water balance 
Protein metabolism^ at high altitudes 

Physiology of Acclimatization — 

Is the ability to acclimatize controlled by 
a hereditary factor m the Tibetans^ 
Bhutanese and others? 

Is sterility also found in men brought up 
since early childhood at high altitudes ? 

Problems suggested by Prof C Monge, 
Lima — 

Creation of a special high altitude 
physiology 

Investigation in physiological-anthropo¬ 
logy, dealmg with Tibetan populations 
as a ** chmative-physiolpgical variety 
of the human race " 

Studies of adaptation and acclimatization 
High altitude sociology 
High altitude human geography 
High altitude climatology (mvestigation 
on climatic factors chan^g responses 
to same altitudes m different parts of 
the world) 

Man and envu-onment ecology 
The problem of coca as totanical and 
pharmacological problem (i e investiga¬ 
tion whether chewing o£ leaves of 
Erythroxylon coca actu^ly increases the 
resistance of men to high altitudes) 

The Himalayan Institute 

With such a multitude of problems to be 
worked on, and more to be added to them 
as always happens when an active band of 
scientific workers are diligently engaged in 
research, the establishment of a research 
institute in a suitable location m the midst 
of the mightiest mountam system of the 
world must be regarded as one of great 
national importance as well as world im¬ 
portance 

Views have been expressed that the 
Himalayan flora and fauna differ so widely 
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m the eastern and the western range of the 
Himalayas that the establishment of a 
single research institute may not be consider¬ 
ed adequate for biologK^ studies. The 
same views have also been expressed m 
respect of geophysical studies But consider- 
mg the tune factor and the cost mvolved m 
establishing a fully equipped research insti¬ 
tute of this land on high mountam level, the 
establishment of a single multi-purpose 
research institute should be the inunediate 
desideratum As work progresses and it 
becomes fully developed, sul^tations could 
be establish^ later in other advantageous 
locations 

As, for many of the researches to be under¬ 
taken, observations have to be taken at 
different altitudes, the greatest advantage 
would be obtamed if the hving " colony " 
of scientists be located at an altitude of 
about 12,000 ft, and the astronomical dome 
and a general laborato^ only at an altitude 
of about 17,000 ft The location selected 
should be such that higher altitudes can be 
reached without difliculty for any special 
expenments, and that glacier fields are dose 
by for glaciological studies Moreover, the 
accessibility and the living conditions of 
the location must be such that the scien¬ 
tists could work comfortably for all the 
12 months 

The laboratory at 17,000 ft would require 
to be a pressurized chamber and to be 
heated electncally The living bouses, the 
library, the laboratory and worl^op at 12,000 
ft will need to be provided with comfort¬ 
able heating arrangements For this, ample 
wmd-power is available at high altitudes on 
the Himalayas for conversion into electricity 
Waterfalls can also be used for the purpose 
If hot-spnngs be available nearby, the same 
could also used for heatmg houses (as is 
done m Iceland) 

Reports so far received mdicate that 
suitable sites satisfying all the above require¬ 
ments are available in North Sikkim dose to 
Thang^ on the road from Gangtok toThang- 
gu, m Bara Lacha area m the East Pimj^ 
Hunalayas dose to the road from MmaU to 
Leh and at about 20 miles north of Badn- 
nath m the Central Himalayas on the road 
from Badrmath to Mana Pass 

A pomt to be kept m nund is that a high 
altitude station at a height of about 17,000 ft., 
close to glaaer Adds, will exate a very great 
amount of pubhc interest Therefore, the 
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aun should be to develop means of transport 
(road and air communications ) so that the 
public can reach the height with comfort 
As m the case of Jungfraujoch, the invest¬ 
ment will then be repaid by ample dividends 

North Sikkim is on the latitude 28°N, 
while Bara Lacha is on 32°N The amount 
of ffliowfall is very nearly the same in the two 
areas But on account of the higher snow- 
Ime in North Sikkim, the roads can be kept 
clearer for traffic throughout the year than 
in Bara Lacha Moreover, North Sikkim is 
desenbed geologically as Jurassic, somewhat 
Tibetan m characteristics, and its high 
plateau of 17,000 ft and above has been 
reported by many explorers to present 
remarkably clear skies 

Location for the High Altitude 

Research Station 

The site for the station, as stated above, 
should be on a barren mountam top, with a 
fairly extensive area at a height of about 
17,000 ft, where scientists could work com¬ 
fortably if modem workmg conditions are 
made available An area of about 5 acres 
would be required for locating the main 
observatory The site should have an unobs¬ 
tructed honzon, specially towards the north 
and south, and no ncighbounng peak or object 
should subtend an angle of more than 10® 
lliere should be easy access to neighbounng 
glacial fields The locality should be such 
that various instruments, such as cosmic-ray 
recording apparatus or radiation instruments, 
can be earned by mechanical or other means 
to still greater heights, say 18,000 or 20,000ft, 
exposures arranged for limited penods, and 
brought back to the main laboratory The 
scientists’ residential colony should be located 
at a height of about 12,000 ft, from where 
a motoi^lc road should be constructed to 
the observatory 

One of the essential features which the 
location should satisfy is that the place 
should be easily accessible from the nearest 
rail-head or motor-head, and that it should 
be as near as possible to one or other of the 
important trade routes across the Himalayas 
to Tibet or Central Asia 

Enquines made from persons who have 
travelled extensively in the Himalayas, and 
a study of the reports on the Himala)ras 
published by explorers and mountaineers 
show that the rc^ons where suitable sites 
are likely to be available for setting up the 


observatory arc (i) Bara Lacha Pass, 
(ii) Jumnotn, (iii) North Sikkim , (iv) Badn- 
nath and (v) Lipu Lekh area (near Mana- 
sarowar) After a discussion of the matter 
with experts it was agreed that the investi¬ 
gation of the Lipu Lekh area should be given 
up, because this area is not easily accessible 
It was deaded to arrange for tours of scien¬ 
tists to investigate the Badnnath area, North 
Sikkim,the Jumnotn area and the Bara Lacha 
Pass in the summers of 1948 and 1949 The 
reports from these tours which were arranged 
by the India Meteorological Department and 
the Central Waterpower, Irrigation & 
Navigation Commission in connection with 
their hydrometeorological and snow survey 
work, and in which the Council of Scienti¬ 
fic & Industrial Research and the Geological 
Survey of India co-operated, indicate that 
very good sites for a high altitude research 
station are available in North Sikkim , near 
Manna Pass, north of Badnnath , and in 
Bara Lacha area north of Rohtang Pass, 
on the road from Pathankot to Leh No 
final decision has yet been reached regardmg 
the site The Council of Scientific & 
Industrial Research has appointed an Expert 
Committee to select the site and pre^re 
a detailed plan for the high altitude 
research station The selection will be 
made so that it meets the requirements 
of astronomers, physicists, glaciologists, bio<n 
legists and meteorologists The accessibility 
of the site will be an important considera¬ 
tion. so that it can be reached by tourists 
and international workers without difficulty 

Buildings, Power Supply & Equipment 

For the Himalayan Research Institute, 
we will require a band of enthusiastic 
workers, but that will not be forthcoming 
all at once The development of the Insti¬ 
tute should, therefore, proceed in stages 

In the hirst stage, we should have on 
the mountam top (at about 17,000 ft) 
one astronomical dome and two rooms 
for cosmic-ray, ionospheric and radiation 
studies, acoronagraph, spectrohehograph and 
instrument for ozone spectrography There 
would be a building for general laboratory 
and power station and an enclosure for 
meteorological instruments 

Lower down m the scientists' colony at 
about 12,000 ft, we should have 

(1) One compact buildmg to accommodate 
(a) Library — one room 
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(b) General Laboratory — four rooms 
(i^ Biological Science, 

(ii) Ph 3 rs^al Science, 

(ui) Snow and Glacier, 

(iv) Meteorology 

(c) General Stores — one room 

(d) Workshop — one room 

(2) One Seismograph Building 

(3) One out-house, two rooms, for balloons, 
hydrogen, oil storage, etc 

(4) Residential building for six scientists 
(a) One astronomer 

b) One physicist 

c) One botanist 

d) One physiologist 

e) One meteorologist 
^ One hydrologist (snow and glaacr) 

(5) kesidenti^ accommodation for twelve 
saentihc assistants (two for each 
department) 

(6) Residential accommodation for four 
visiting scientists 

(7) Residential accommodation for twelve 
attendants 

(8) One special building for stormg pro¬ 
visions for the staff 

Power Supply — A power station working 
with windmills will nave to be fixed up 
on the mountain top to work a system of 
storage battenes with large capacity deliver¬ 
ing about 110 volts This will not be diffi¬ 
cult as, over the Himalayas at 16,000 ft and 
above, there is strong westerly wmd through¬ 
out the year, which can be made to work 
wmdnuUs and so provide power Alter¬ 
natively, if there is a waterfall near about the 
site, then this can be used to generate 
electricity In many places in the Himalayas 
there are hot-spnngs, and if one happens 
to be available near the site selected, it could 
be used to heat up rooms m the same manner 
as it IS done in Iceland 

Equipment — The costliest equipment will 
be the astronomical telescope Provision 
was made in the post-war development plan 
of the Meteorological Department for one 
laige telescope (a 40' refractor or a 100' 
reflector ) costing about Rs 25,00,000 and one 
medium-size telescope, a 25' Schmidt-Cas- 
segrain telescope, costing about Rs 5,00,000 
The present views are that the large telescope 
should be installed m the Kodaikanal Astro¬ 
nomical Observatory and the 25' Schmidt- 
Cassegrain in the Himalayan institute 

For cosmic-ray work, a counter-controlled 
Wilson chambCT will be required For 


radiation observations and for meteorokmcal 
work, the equipment can be made avawble 
from the sto^ of the Meteorological Depart¬ 
ment Microscopes and other instruments 
for bioloffcal work, equipment for study of 
snow and glaaers will have to be acquired 
Miscellaneous laboratory eqmpment and 
a few essential workshop equipment will also 
have to be provided 

Transport from Colony to Observatory 

A very important consideration m select- 
mg the site for the observatory should be its 
approach from the colony to the mountain 
top On this road small cars, or a special 
type of snow-cat, could work up and down 
As an alternative arrangement, funicular 
railways in three or four stages could be 
pro^essively developed In any case, the 
mode of transport from the colony to the 
observatory must be regarded as a very 
important item in the scheme as that will 
contribute to the efficient working of the 
observatory by minimizing the physical 
exertion of the scientists who will have to go 
there day after day from the colony 

Road from tbs Rall-hssd or Motor 

Terminus to the Scientists* Colony 

The selected site will be situated close to 
one of the important trade routes, and the 
development of this road from the nearest 
rail-head or motor terminus to the scientists* 
colony will have to be undertaken so as to 
make it motorable For instance if the site 
selected is the hill top ( 16,600 ft) near 
Thanggu in north Sikkim and the scientists* 
colony be built close to the Traveller's 
Bungalow m Thanggu ( 12,580 ft), the road 
from Ganrtok to fhang^ ( 62 miles ), which 
IS a fairly broad road, will have to be 
developed and made motorable 

Such a development will invite many 
visitors to the high altitude station, and 
the revenue that will be denved thereby will 
provide ample return for the investment 
made 

Storage of Provisions 

As the road connection between the 
scientists' colony and the nearest rail-head 
or motor terminus may occasionally be cut 
off by snowfall, it will be necessary to store 
ample provisions of food, gasoline, etc, for 
the scientists if they are to work comfortably 
throughout the year 
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Provision of aU essential medicines will 
also have to be made As amongst the staff 
there is provision for a physiologist who will 
be a medical graduate, no separate medical 
officer will be necessary to look after the 
health of the small staff of scientists 

Communications 

The scientists’ colony would require to be 
provided with a short-wave W/T transmitter 
and receiver to maintain communication 
with the nearest W/T station If located 
m North Sikkim, commumcations could be 
mamtaincd with Darjeeling Telephone 
links will have to be provided between the 
observatory on the mountain top and the 
scientists' colony 

Goat of tho Schema 

The financial aspect of the scheme has not 
yet been worked out on a firm basis It is 
not possible to do so before the site is 
established, and assessment made of the 
constructional work that will be required 
On a very rough estimate it is bchevii that 
the capital expenditure on buildings and 
roads, including power installation and radio 
transmitting station, will be of the order of 


Rs. 40 lakhs No doubt the capital expen¬ 
diture will be considerable, but it will be 
spread over 10 or 15 years Also, this is to 
be a co-operative scheme , the costs are to be 
met jomtly by all the vanous Scientific 
Departments of the Central Government 
interested in the scheme — the Council of 
Saentific & Industnal Research, the India 
Meteorological Department, the Central 
Waterpower, Irrigation & Navigation Com¬ 
mission, the Physiological Division of the 
Health Department and the Botanical and 
Zoological Surveys of India — and, therefore, 
when so distnbuted, the effect on their 
respective budgets will not be very consider¬ 
able 

If we succeed in establishing the station 
at an altitude of 16,000 or 17,000 ft (the 
highest now existing is at 15,000 ft), it is 
sure to be a focus which will attract scientists 
of international repute from all countries, 
and will itself be a centre from which saen- 
tists will move in all directions to seek the 
solution to many new problems When 
fully developed, it is also expected that a 
station of this nature will attract a large 
number of tourists, the influx of which would 
assist the station m meeting a considerable 
portion of its mamtcnance expenses 


Characteristics of the Ionosphere 
over Calcutta (November 1949) 


S S BARAL, R K MITRA, D C CHOUDHURY, 
( Mrs ) T K BHAR & A P MITRA 

Wireless Laboratory, University College of Science, Calcutta 


T he following are the ionospheric data 
observed at Calcutta for the month 
of November 1949 
Fig 1 represents the mean hourly 
values of the penetration frequency of region 
£ and the penetration frequencies and virtual 
heights of region F, m graphical form The 
figures are obtained from average values of 
the data taken for each hour of the day for 5 


days a week Fig 2 gives the prediction of 
the maximum usable frequencies which can 
be used for different distances of transmission 
by reflection at the F region over Calcutta 
for the month of February 1950 Table I 
gives the different occasions during routine 
observation when sporadic £ ionization was 
observed and the values of the correspond- 
uig penetration frequencies and heights 
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( 5 HR 54 MIN AHEAD OP GMT ) 
Fio 1 — November 1949 



Fio 2 — Predicted M U F via F, layer, 
February 1950 


Sporadic E ionization was found to occur 
less frequently in this month Absorption 
of normal E echoes at mid-day was also 
less The behaviour of region F( was found 
to be less normal in this month than in the 
previous one 


Momth & 
yiAB 

November IMO 


TABLE 1 

Date 

Houb 

1 

18 00 

3 

2100 

i 

08 00 
00 00 
14 (Ml 
18 00 
10 00 

17 00 

18 00 
19 00 

& 

OOOO 
10 00 

7 

09 00 
174)0 
18 00 

1900 
20 00 

21 00 

a 

08 00 
18 00 

19 00 

20 00 
21 00 
23 00 

10 

18 00 
16 00 
1700 
18 00 

11 

1800 
17 00 

17 

16 00 
10 00 
17 00 
1800 

18 

20 00 

24 

17 00 

18 00 

2» 

17 00 

211 

17 00 

18 00 




Me 

Km 

a 88 

120 

£ 00 

108 

a 70 

ISO 

4 00 

ISO 

4 20 

138 

4 £8 

laa 

a 78 

120 

a so 

ISO 

2 68 

108 

2 90 

90 

4 28 

120 

4 80 

120 

4 £0 

120 

4 28 

120 

4 28 

120 

4 00 

108 

8 20 

108 

2 78 

90 

7 OO 

138 
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120 

2 80 

106 

2 76 

108 

2 78 

108 

2 60 

90 

4 80 

120 

4 HO 

120 

a 38 

108 

3 30 

108 

a 60 

120 

a 78 

120 

4 66 

120 

4 10 

120 

a 78 

108 

a 20 

108 

a 60 

108 

a 20 

108 

2 90 

90 

a 20 

106 

a 16 

108 

2 90 

90 
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Symposium on Microwaves 


A SYMPOSIUM on microwaves was 
convened by the Radio Research Com¬ 
mittee of the Council of Scxenixfic & 
Industrial Research dunng the last 
week of December 1949 It was inaugurated 
by Dr S S Bhatnagar and conducted under 
the chairmanship of Prof M N Saha in the 
premises of the Meteorological Department 
The four-day programme was divided be¬ 
tween reading of scientific papers, of which 
there were 26. an indoor exhibition of instru¬ 
ments such as the frequency moduLation 
transmitter and instruments employed in 
meteorological studies and outdoor demons¬ 
trations of radar and other working units 
A number of Government Departments 
including the Meteorological Offices at New 
Delhi and Poona, the Defence Depiartment. 
the All India Radio, Department of Civil 
Aviation, the Technical Development 
Establishment ( 0 & E ), Dehra Dun, and the 
Central Electncity Gimmission, Simla. 
Universities of Banaras, Delhi and Calcutta, 
the Bengal Engincenng College, and the 
Banaras Hindu University Engineering 
College, the National Physical Laboratory 
and the Royal Institute of Science, Bombay, 
contributed papers in the fields they are 
interested m Members of staff from many 
of these institutions took part in the reading 
and discussion of the papers 
Inaugurating the symposium, Dr S S 
Bhatnagar hoped that the papers presented 
at the symposium would further our knowl¬ 
edge on the subject of microwaves He said 
that as a result of the impetus ^ven by 
this symposium, the Council of S^enitfic & 
Industrial Research might consider the possi- 
bdity of extending its activities in this field 
a little more He informed the scientists 
assembled that the Council of Scientific 6* 
Industrial Research contemplates the estab¬ 
lishment of an independent field station 
at Calcutta for carrying out researches on 
radar, ultra-short and microwaves 
Prof M N Saha, in his presidential address, 
referred to the amazmg advances made 
during the war in America and Europe on 
ultra-^ort and microwaves To study the 
voluminous hterature, to find out the basic 


advance m theory and technique and to sort 
out their applications to vanous fields cannot 
be a single man’s job Hence the Radio 
Research Committee of the Council formed 
a number of study groups on different 
branches of tins subject The result of these 
studies were presented by leaders of these 
study groups at the symposium in the form 
of papers and were discussed along with 
mdividual suggestions for the initiation of 
techniques and of research m their individual 
lines He pointeil out that the symposium 
was not an end in itself It was only a 
ground-work for embarking on a programme 
of research on ultra-short and microwaves 
throughout the country 

Fhe volume of information released at the 
end of the World War 11 revealed the 
phenomenal advances that had been made 
in the technique of microwaves and the 
precision with which it can be applied for 
the location of targets Whatever might 
have been the usefulness of the technique — 
and it has been great — in warfare, it is 
abundantly clear from the discussions that 
followed that it will have much wider 
application for peace-time studies of vanous 
natural phenomena 

We are, however, new to the modem 
advances and techniques ui the field of 
microwaves and their applications with the 
exception of the pioneer work of Sir J C 
Bose m this field This is the first occasion 
when Indian scientists met in conference to 
review the modem advances in this highly 
specialized subject It can be said that the 
only achievement so far made is to set a few 
radar units going m this country But this 
m itself IS no small achievement. the men 
who did it had no previous knowledge of the 
technique The only apparatus they had 
was a few obsolete parts of radar umts 
acquired from war disposals It was indeed 
encouraging to listen to Dr L S Mathur of 
the Meteorological Department say that 
they knew all about the radar units in their 
possession, and that we have now in this 
country a number of installations put into 
working order and working efficiently The 
units m our possession are no doubt old and 
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a great deal of improvement must have been 
made in newer models but as an exercise in 
the use of the technique, the equipment on 
hand certainly offers a big opportunity 
That highly skilled technicians are required 
for the successful operation of these units 
was evident from the talk of the R I A F. 
representative who from his own experience 
found that it was a highly specialized and 
intricate job to work the equipment consis¬ 
tently and accurately for long and that the 
faults kept on cropping up This shows 
that the necessary skill for the manipulation 
and upkeep of the installations is wantmg 
and that highly trained operators alone can 
run the ecjuipment and obtain results on 
which any reliance can be placed 

The India Meteorological Dejiartment have 
been quick to seize the opportunity and are 
now supplementing their observations with 
the radio sonde by the microwave investi¬ 
gation of the phenomena of wind and wea¬ 
ther. Dr S S Banerji, Director, Meteoro¬ 
logical Survey of India, enumerated the 
phenomena that could be investigated with 
the help of the new technique, provided, of 
course, equipment of suitable range and 
power was available The interests of the 
Civil Aviation Department are identical 
The Defence Department, besides makmg 
use of microwave technic|ue m the study of 
weather, are also interest^ in the navigation 
of aircraft and location of targets and will 
have to train their own personnel for the job 
Besides these a comprehensive survey of 
various other applications of the microwave 
technique was presented dunng the sympo¬ 
sium m a number of papers Prof M N 
Saha summarized the apphcation of the 
microwave technique to the study of nuclear 
properties of matter and microwave spectro¬ 
metry and pointed out that mnumerable 
studies of the properties of matter can be 
made at microwave frequenaes 
No ongmal papers could be expected at 
this stage, ancf whatever papers had been 


presented were m the nature of a survey. 
They were really valuable in that they 
constituted on effort to bring us m hne with 
the recent developments m the field and 
the laboratory Some papers from the 
Meteorological Department contamed their 
own observations obtained dunng routme 
studies 

Besides these apphcations of the technique, 
nucrowaves themselves are a subject of study 
The generation, propagation, rraection and 
refraction of microwaves open up a vast 
field and the progress of the technique no 
doubt will ultimately depend upon our 
understanding of the properties of these 
waves 

Trained personnel will ultimately deter¬ 
mine the extent to which useful apphcation 
of the technique can be made and the preci¬ 
sion with which observations can be obtained. 
No mstitution today exists m this country 
where such traming could be obtamed and 
assistance of other countnes m this respect 
may be necessary 

Whereas departments like Meteorological 
Survey, Civil Aviation and Defence will ever 
be interested m the applications of this 
technique, it must be the duty of universities 
and other mstitutions like the National 
Physical Laboratory to undertake work on 
the study of microwaves themselves It is 
these institutions which must ultimately 
provide trained personnel to the Departments 
which want to apply this technique to a 
study of their problems 

Whatever be the present state of affairs 
as regards equipment and tramed personnel, 
a start had to be made somewhere and the 
present symposium is a beginning It was 
an absolute necessity to give the workers in 
the field an impetus and to co-ordmate the 
activities of different workers and organiza¬ 
tions This the present symposium has 
achieved with a conspicuous measure of 
success 

ASB 
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Microbiological Assays 


U NDER the auspices of the National assay was emphasized For a quantitative 
Collection of T 3 q>c Cultures, India, estimation of the total content of ammo 
and the Society of Fermentation acids and vitamms, they have to be released 
Technologists, a symposium on the from tins " bound '* condition The relative 
Microbiological Assay of Ammo Acids, Vita- merits of hydrolysing agents, acids, alkabes 
mins and Other Growth Factors was held and enzyme usually employed for this 
during December 1949 The Indian Dairy purpose were discuss^ 

Research Institute and the Fermentation Analytical methods generally employed 
Technology Section of the Indian Institute in microbiological assays are essentially based 
of Science participated in the symposium on mcasunng some type of metabolic activity, 
12 papers deahng mainly with the tech- for the promotion of which a given consti- 
niques developed in these laboratoncs were tuent is mdispensable The type of activity 
presented chosen for measurement is mfluenced by 

The isolation, characterization and mam- (a) the rapidity, range, lineanty and sensiti- 
tenance of lactic bacteria from various sources vity of response , (b) reproducibihty , and 
were discussed A paper from the Indian (c) simpbnty and ease of measurement The 
Dairy Research Institute referred to a few efficiency and accuracy of methods, photo- 
new isolations of lactic acid bactena and metnc, titrimetnc, fluorometric, conducto- 
indicated their use in microbiological assays metric and dilatometnc, were critically 
The handimg and the preparation of test appratsed 
organisms for purposes of assay were dis- The application of partition chromato- 
ci:^sed m a paper wherein it was pointed out graphy m the qualitative analysis of protem 
that the methods employed must secure for hydrolysates for establishing their freedom 
the organisms stability, reproducibility and from one or a group of amino acids was 
sensitivity of performance The effect of desenbed in a very mterestmg paper Micro- 
repeated transfers and prolonged storage, biological assay would offer an ideal proce- 
rejuvenation of attenuated cultures by dure but the method is time-consuming and 
passage throuf 2 :h enrichment media were cumbersome The two-dimensional paper 
also discussed in detail chromatography, coming to be known as 

The choice of micro-organisms for the papyrography, makes it possible to partition 
assay of ammo acids and vitamins was the the amino acids and detect them in micro- 
subject of another paper The conditions gram quantities In siiecificity and aensiti- 
which determine the choice of a micro-organ- vity, this method is shown to compare favour- 
ism for a given assay mclude the degree of ably with microbiological assays A papyro- 
response of the organism to mmutc dosages graphical analysis of casein hydroly^tes, 
of the factor by way of growth or acid for- normal and treated, the prolamine from ragi 
mation This response should ordinanly and hbnn from bkMxl, has been earned out 
correspond to that attamable m a natural The possibility of employing protem hydro- 
meduim , (2) m the absence of the factor, lysates in which certam ammo acids can be 
however, the growth should be negligibly selectively and (quantitatively removed or 
small, (3) the response to graded dosages destroyed m microbiological assays was 
(within a reasonably large range) should discus^ Treated casern hydrolysates have 
show Imeanty, and (4) repeated assays of been extensively used for routme assays of 
the matenal should check withm 5 per cent tryptophane, methionine, argmme and cys- 
The results of studies on the vitaminic re- tme Such hydrolysates provide a simple, 
quirements of 28 strams and the ammo acid mexpensive and weU-balanced mixture which 
i^uuements of 21 strams of the lactic acid can replace the usual medium compounded 
bactena were presented from mdividual ammo acids 

The importance of the preparation or The occurrence of a new growth-promoting 
pretreatment of samples for microbiological factor in acid hydrolysate of papam and m 
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lac residues has been revealed by using L 
arabtnosus NCTC-2161 as the test oiganism 
Liver extracts have been shown to contain 
some more factors which are active for 
L cUrovorum Another review described the 
microbu^ogical assay of semino acids m pro- 
terns and tissue fluids with p»articular refer¬ 
ence to the amino-acid requirement of lactic 
acid bactena The paper entitled “Determi¬ 
nation of Vitamins in Biological Matenals “ 
discussed the estimation of the overall vita- 
mimc potency of extracts of flsh and sheep 
livers, hver residues, Neera, toddy and mahua 
flowers, employing yeasts and lactobaciUi 


The determination of trace elements and 
other growth factors employing miciXMirgan- 
isms was desenbed m yet another paper 
The response of A ntger to trace elements, 
the specificity of Pneumococcus and that of 
Haemophilus influenzae to chlomc and to 
co-enzymes I and II, and the response of a 
large number of lactic organisms and Cios- 
trtdia to punnes and pyrimidines were dis¬ 
cussed The methods available for micro¬ 
biological determination of co-enzyme by 
H paratnfluenzae and of a few of the trace 
elements {Mo, Cu, Mn, Zn, K, P) by -d 
mger were desenbed 


Effect of Manganese on Steel: 
Literature Report No. 3 

C V NARAYANSWAMY & B R NIJHAWAN 
National Metallurgical Laboratory, C S I R , Jamshedpur 


T he introduction and development of 
alloy steels resulted from an endea¬ 
vour to improve ordinary carbon 
steel to produce material having com¬ 
parable strength and hardness, tc^ether with 
ductility, toughness, shock and impact 
resistance and good fatigue values Recent 
developments mclude the wider application 
of alloy steels for constructional and engineer¬ 
ing purposes, production of heat-resisting 
steels and alloys, and the superhardemng 
of steel and its application in general engineer¬ 
ing In this paper the results obtained by 
various investigators on the effect of addition 
of mangane^ on the properties of steel have 
been reviewed 

Investigations on the effects of manganese 
additions to steel have proved that the 
various physical and chemical properties of 
structural steels are improved to varying 
degrees Tensile properties, resilience, for¬ 
mation of austenite in high-speed steels, 
brittleness, nrucro-structure, heat and cor¬ 
rosion resistance are some of the properties 
which are favourably altered by manganese 
addition 


Geisen^ found that pearlitic manganese 
steels (0 7 per cent Mn and 0 3 per cent C or 
0 5 per cent Mn and 0 95 per cent C ) have 
about the same brittleness as ordinary 
carbon steels A steel with 5 5 to 11 per 
cent manganese is more brittle and harder 
than that m which the manganese content 
is higher or lower Generally, the hardness 
and brittleness of high manganese steels are 
mercased by quenching The values of 
these properties are, however, diminished by 
quenching low carbon steels with a manga¬ 
nese percentage of 19 5 per cent and in the 
case of high carbon steels when manganese 
content reaches 7 5 per cent 
According to Thum*, bnttleness in steels 
having a manganese content above 1 per cent 
can be overcome by reducing the percentage 
of carbon The bnttleness is not due to 
manganese alone, but due to the combina¬ 
tion of manganese and carbon He ates 
the instance of rails to prove the point 
that Bessemer steel for railroads is gene¬ 
rally recarbunzed with spiegeleisen or a 
mixture of spiegeleisen and low phosphorus 
pig iron 
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Before the first World War, structural 
steels were alloyed m the as-rollcd condition 
to obtain extra strength Later on. possi- 
bihties of heat-treated carbon steels and low 
alloys of manganese were investigated The 
low alloy steeb were found to have fairly 
enhanced physical properties compared with 
carbon steel 

During the war, the Washington Naval 
Conference put a limit on the weight of war¬ 
ships , steels with uniformly high propor¬ 
tional lumts were, therefore, m demand 
Ship-designmg had formerly been based on 
the assumption that the proportional limit 
of ship plate and shapes is one-half the 
tensile strength , precise tests showed that 
this factor vanes widely, the average being 
18.000 lb jsq in Stresses in a ship's hull 
could be detemuned accurately, and these 
stresses should not cause permanent set in 
the frames Therefore, using a steel of 
uniformly high proportional limit, the actual 
limit of elasticity could be used for design 
purposes and much weight saved This 
improvement could be made by heat treat¬ 
ment of higher carbon steels and mild struc- 
tural steels, in the form of Martinel Its 
average clastic limit was 37,000 lb /sq m 
as compared to the value 19,000 lb /sq in 
for ordmary mild steel A saving of 10 to 
1+ per cent in dead weight was possible on 
several ships, when the matcnal used in the 
stress-carrying portion of the ship was heat 
treated 

Medium manganese steels in the as-rolled 
condition possessed even better properties 
than heat-treated carbon steels Such a 
steel ( " D-quahty " steel ) contained about 
0 33 per cent carbon, 0 12 per cent silicon 
and 1 1 to 1 4 per cent manganese and had 
a minimum proportional limit of 38,000 lb / 
sq in Improvement of strength properties 
by increasing manganese content was possible 
Also, age-hardening effects of manganese 
were not a source of trouble so long as manga¬ 
nese was less than 1 8 per cent in a 0 20 per 
cent carbon steel or less than 1 4 per cent 
m a 0*35 per cent carbon steel 

Thomas* refutes the theory that manga¬ 
nese IS an embrittling factor in steels for 
hardenmg The generalization should be 
considers in a broader sense, as the carbon 
content also is a major factor A 0 30 per 
cent carbon steel could cany up to 1 4 per 
cent manganese with perfect safety, but 
ifi the carbon content were increased to 


0 50 per cent keeping the manganese content 
unaltered, the steel would become too bnttle 
for hardened work Steels of hardenmg 
quality have a narrou range of suitable 
manganese percentages, which give satisfac¬ 
tory results during and after heat-treatment 
stages Comparison of physical properties 
of two medium carbon steels, one having 
0 67 per cent manganese and the other 0 81 
per cent manganese, revealed that the higher 
manganese variety jxissesses greater hard¬ 
ness, strength and resilience It was com¬ 
puted that a 14 per cent increase of 
manganese m a 0 53 per cent carbon steel 
improved the hardening capacity of the 
matenal, and caused an increase in strength 
and resilience by 52 per cent and 63 7 per 
cent respectively 

According to Neville and Came*, the effect 
of manganese on carbon steel is interdepend¬ 
ent and the presence of carbon augments 
the influence of manganese and vice versa 
The ultimate strength of the allo}^ was 
found to mcrease by a value varying between 
90 and 250 lb /sq m for each addition of 
0 01 per cent of manganese, lower rates of 
increase are suitable for alloys of low carbon 
content The proportional limit was found 
to be affected m much the same way as the 
ultimate tensile strength by vanations m 
the manganese content, whereas the ductility 
was only slightly affected The average 
increase m Bnncll-hardness number for 
each 0 10 per cent addition of manganese 
was 0 5, though for low carbon s}\oys it was 
somewhat lower 

Zuege* has shown that cast steel contain¬ 
ing 0 27 to 0 37 per cent carbon, with 0 35 to 
I 55 per cent manganese, possesses high tough¬ 
ness as well as ductility The additional 
fact that these are used extensively is further 
evidence that they give excellent service 
Besides, their cost is considerably lower, 
and these steels, after heat treatment, exhi¬ 
bit properties which closely approach those 
of more expensive alloy steels 

Stoughton and Harvey* investigated about 
50 binary and ternary alloy steels whose 
cliemical analyses and mechanical properties 
were known The steels have been graded 
m order of their relative merits and ac¬ 
cording to the values of strength multij^ied 
by izod impact value " Quahty factors " 
for a large number of edloys whose 
chemical analyses were known have been 
calculated. 
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Elncke* investigated the effects of nickel 
and manganese as promoters of austenite 
formation in high-speed steels It was 
found that as the nickel or manganese content 
m steel mcreased. the quench^ hardness of 
the hi^h-speed steel fell in consequence of 
austenite formation It was shown that at 
higher temperature ranges, such steels had 
a higher tensile strength and hardness than 
the unalloyed high-sp^ steels 

Rolfe* suggests that steels containing up 
to 2 per cent manganese are supenor to 
ordmary carbon steel, especially when heat 
treated Its advantages are increased pear- 
lite formation, higher Bnnell hardness and 
tensile strength and little falhng off m 
ductdity The pearlite gram size is finer and 
there is a definite decrease m the grain size of 
normalized specimens, although there is not 
great difference in the structure of annealed 
specimens with a given carbon content and 
with high and low manganese content 
respectively One of the disadvantages is 
that such steels show temper bnttleness 
with a marked drop in impact resistance at 
slow rates of coolmg after tempenng 

Kluke* found that tensile properties of 
steel at room temperature and at elevated 
temperatures show a definite improvement 
by manganese additions up to 13 per cent 
Exammation of the micro-structures of 30 per 
cent chromium alloys containmg more than 
10 per cent manganese with 1 per cent 
carbon and more than 15 per cent manganese 
with 0 35 per cent carbon revealed that 
the occurrence and appearance of FeCr 
was not much affected by anncalmg for 
100 hr at 600* to l.OOOX 

Portevin'® mvestigated the vanation in 
the results of shearing tests in relation to the 
percentage of manganese in steels containing, 
on an average, 0 8 per cent carbon, manga¬ 
nese ranging between 0 5 and 12 per cent 
When the percentage of manganese mcreases 
from 0 5 to 5 per cent, the resistance to shear 
Rc and the clastic limit Ec increase till they 
attain very high values ( Rc = 61 kg and 
Ec = 46 kg ) When manganese content is 
above 5 per cent, the resistance to Rc shear 
remains constant at about 50 kg and the 
elastic limit is also low (between 10 and 
20 kg) 

Howe'* states that the effect of manganese 
on mechanical properties of steel is due 
pnmanly to its retarding action on the 
transformations and on the coalescence of 


the micro-constituents mto progressively 
coarser masses The retarding effect on the 
structural chan^ shows itself m the fc^ow- 
mg ways leading to the formation of finer 
structure m carbon steels, finer femte masses, 
finer network structure and finer pearlite, 
and often the replacement of lamella pear- 
lite with sorbite Tins greater fineness leads 
to better quality in general and to a higher 
elastic limit in particular, though with a 
corresponding lowering m ductility 

Rawdon and Sillers'* found that manga¬ 
nese, when added to annealed alloys, gives 
the pearlite a sorbitic structure, even after 
slow cooling The Bnnell hardness of the 
alloy is mcreased along with the change m 
structure 

Foulton'* established that manganese in¬ 
creases the strength of steel directly by 
combining with carbon, formmg MnsC An 
mdirect beneficial effect of manganese is the 
removal of sulphur as manganese sulphide 
It was found that manganese lowers the 
transformation temperatures The Ac^ pomt 
IS brought down by 11*F for every per cent 
increase, the Ac, pomt is lowered by 116*F. 
for every per cent mcrease m manganese up 
to 1 per cent but only 6* to ITF for every 
per cent increase after 3 per cent, the Ar, 
point IS lowered by 125*F. for every per cent 
increase and the Ar| pomt is affected differ¬ 
ently, the lowering being about 90*F for 
every per cent increase 
According to Larsen'*, manganese m steel 
tends to enlarge the temperature range of 
stability of y iron or austenite Between 
1,100* and 1,200*C , manganese atoms can 
diffuse through the iron space lattice, and 
one hour's heating at 1,300*C removes the 
dendntic seggregation by diffusion of man^- 
nese atoms to a uniform concentration 
throughout the space lattice 
Barr and Tipper** determined the range 
of transition from tough to brittle fracture 
of mild-steel plates of different carbon and 
manganese contents They concluded that 
the effects of plate thickness and slow rates 
of coohng m raising the transition range 
results m the formation of steel plates of 
higher manganese content 
Hiemke and Schulte'* determmed notch 
toughness of common plate stock as used in 
the manufacture of pressure vessels over the 
range 100° to — 50°C It was observed that 
normalizing coarsens the grains of manga¬ 
nese steels, a femte network structure being 
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fonnecL The manganese steel was found 
to be tougher than the carbon steel under aU 
conditions. 

According to Rowe^^, raising the manganese 
content of a steel (from the usual 0 SO to 
0 80 per cent) to ranges between 1 20 and 
1 40 per cent plus the addition of 0 2 to 0 4 
per cent molytxlenum enhances shock resis¬ 
tance A 14 per cent manganese steel has 
better alxasion resistance 

The Ammcan Manganese Steel Co, 
Chicago'*, mvestigated the phenomenon 
associated with manganese steel which, 
under cold working service conditions, devel¬ 
ops an mcreasing surface hardness, going 
as high as 550 Bnnell A large number of 
alloy steels were compared, and it was found 
that the property of manganese steel was 
unique Manganese steel castings, compared 
with other alloy steel castmgs, give a lower 
tensile strength but higher abrasion factor, 
and a higher percentage of elongation and 
work factor when the surface lurdness of 
both materials was held identical When 
the tensile strength was identical, manganese 
steel showed a greater abrasion factor, 
elongation and higher surface hardness and 
work factor. when the abrasion factor was 
the same, manganese steel showed a much 
lower tensile strength, a slightly lower surface 
hardness and much larger elongation and 
work factor. 
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Qphering of Organic Compounds 


The CoicHissioK on Codification. Cipher- 
ing and Punched-card Techniques of the 
International Union of Pure and Applied 
Chemistry at its Amsterdam meeting m 
September 1949 formulated the following 
list of requirements for a suitable system for 
aphering structural formulae 1 Simplicity 
of usage 2 Ease of printing and type- 
writing 3 Conciseness 4 Recognizabdity 
5 Ability to generate a unique organic 
chemical nomenclature 6 Compatibility 
with accepted practices of morganic chemical 
notation 7 Umqueness 8 Generation of 
an unambiguous and useful enumeration 
pattern 9 Ease of manipulation by 
machine methods, e ^ punched cards 
10 Exhibition of assoaations (descnptive- 


ness) 11 Ability to deal with partial 
indeterminants 

At present, four systems, some of them m 
mcompletely developed form, have come to 
the attention of the members of the Commis¬ 
sion All persons who may have developed 
wstems are invited to submit them to the 
Commission In order to facilitate full 
consideration by the Commission before the 
New York meeting of the International 
Union of Pure and Applied Chemistry m 
1951, it IS requested that a detailed dotmp- 
tion of each system be sent before March 1, 
1950, to the Commission’s Acting Secretary, 
Prof J W Perry, Room 20-E-215, Massa¬ 
chusetts Institute of Technology, Cambridge 
39, Mass., USA 
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The Terpenes, Vol 11, Second Edition, 
by Sir John Simonsen (University Press, 
Cambridge), pp xn + 619 Pncc 35s 

The author is well known i*or his re- 
searches on terpenes and their denvatives 
With his unique studies and experiences, he 
has collected and arranged all important 
results on these subjects As an expenenced 
professor, he has made some of the chapters 
admirably suitable for advanced students, 
who will be, as a rule, benefited by closely 
following relevant details with abundant 
references 

Besides the two prefaces and the introduc¬ 
tion, the book contains thujane ( 55 pages ). 
carane (39 pages), pinane (143 pages), 
santene ( 28 pages), camphanc ( 254 pages ), 
fenchane (53 pages), index of authors, 
and index of subjects 
Adequate discussions on mter-conversion 
of enantiomorplis in camphor senes with 
special reference to researches of Namethkin, 
Waagner and Meerwem have made the publi¬ 
cation indispensable as a reference book to 
all chemical research laboratones Lucid 
style of wntmg has made the publication 
very attractive to read 
From a life-long and so successful an in¬ 
vestigator, a clear-cut definition of acjclic, 
monocyclic and polycyclic terpenes would 
have given relief to many readers Reason¬ 
able details of applu at ion of present concep¬ 
tion of valancy in the formation of these 
carbon compounds might also be welcome 
topics for inclusion Recent works on intra- 
and inter-atomic expenments and inter¬ 
pretations by physicists and physical chemists 
need not dislocate old established concep¬ 
tions of inter-atomic bindmgs in complex 
carbon compounds like terpenes and their 
denvatives 

JNR 

The Chemistry of Perfumery Materials, 

by R W Moncrief! ( United Trade Press 
Ltd , London ), pp 344 Price 30s 

From " known to the unknown " is the 
quest of science The only proper and 


rational way in which man can use his " God- 
given gift *’ of intelligence is to seek after 
truth So long as this pure motive exists 
and persists, every scientist is great and his 
work IS intnnsically contnbutory to the 
progress of mankind However common¬ 
place, however lacking in any of the qualities 
of genius — whatever may be the immediate 
or matenal benefits that humanity derives — 
it is possible to thmk and realize that every 
scientist co-operates with the divine mission 
of evolution to develop from a lower to a 
higher state of existence The only quali¬ 
fication that may be insisted upon is that 
the worker should be sincere, earnest and 
selfless Thus only he denves strength of 
purpose even from his own work 

The above thoughts occur to the reviewer 
when he goes through The Chemt^ry of 
Perfumery Maierxals This title of the 
book itself does not do complete justice to 
the contents of the book which are compre¬ 
hensive and thought-provoking beyond the 
known facts of chemistry associated with 
the perfumery matenals Olfactory science 
and research lead one to the domains of 
chemistry, physics, physiology and psycho¬ 
logy Therefore, the title “ The Chemistry of 
Perfumery Matenals ” is an under-statement 

The author says 

“ Understanding of the phenomena asso¬ 
ciated with olfaction is very incomplete 
The subject lags behind sister sciences Only 
in a few cases has even partial success 
resulted from efforts to co-ordinate conclu¬ 
sions from different lines of attack If 
the subject is treated scientifically and if it 
attracts the attention it deserves, there is 
every reason to expect that our knowledge 
will increase rapidly and that some of the 
fundamental problems of olfaction will yield 
their solutions The sense of smell is not so 
essential in civilized life as it must have been 
when man was hunter and had to search 
for food and mate and indeed today this 
sense is largely atrophied in many of us 
There are some who go through life with 
their sense of smell unpaired or deficient and 
yet hardly aware of the fact Probably for 
this reason the subject has been greatly 
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n^lected Academically, the investigation 
of olfaction should be as interesting as that 
of vision and might quite easily }ield infor¬ 
mation of practical value It is often tl e 
case that a research undertaken purely from 
academical considerations bears an un¬ 
expected harvest of practical value In the 
case of olfaction the writer is of the opinion 
that it may be connected with cancer, or at 
least that there are striking analogies be¬ 
tween carcinogens and odorants ” ( CHAr- 
TER 1, Part II) 

This extract, I feel, will explain the aims 
and objects of the book under review 

The contents of the book consist of three 
parts Part I “ Perfumery Synthetics " , 
Part II '* Olfactory Research ** and Part III 
“ Essays on Olfaction " 

Part I deals with the chemistry of syn¬ 
thetic aromatic compounds, their occurrence, 
identification and preparation Even though 
the compounds have been systematically 
dealt with under several different groups 
like hydrocarbons, alcohols, phenols, ketones, 
ethers, lactones, etc , etc , the book does not 
constitute a catalogue of organic compounds 
nor a dictionary It is something midway 
The whole idea seems to be that “ science 
plus " nose *' equals a good perfume Tiieo- 
nes on odours are interspersed while desenb- 
mg particular comjxiunds At the same 
time, practical applu ations of these various 
theories arc cited in a manner to stimulate 
interest and further enquiry While emi¬ 
nently useful and helpful to an advanced 
student of organic chemistry and a practical 
perfumer, the beginner will find it a little 
difficult to grasp the purport of the co¬ 
ordinated knowledge easily and, ]>crforce, will 
have to plod through the book In other 
words, Mr Moneneff takes it for granted 
that the ordinary basic knowledge of organic 
chemistry is possessed by the reader Very 
often, suddenly and unexpectedly, details 
of certain important compounds and their 
applications arc desenbed One, however, 
notices that there is an obsession in the 
background about the relationship of chemi¬ 
cal constitution and odour 

Sa^ the author 

** It may not have occurred to the reader 
that he or she possesses a most powerful and 
delicate mstnunent for the detection of 
chemicals This instrument is the nose, or 
more properly, its olfactory regions and 
connections to it 


The first part of the book tries to establish 
a connection between the chemical consti¬ 
tuents of odorous substances and their corres¬ 
ponding reactions or effects on the nose It 
is not easy to single out the different chapters 
for any special notice However, the por¬ 
tion on Alcohol as a diluent " for perfumes 
has been well done The elaborate chapters 
on '* Ketones " and " I-actones " are in tune 
with the importance of these types of com¬ 
pounds in perfumery and the phenomenal 
researches on tlie subject in recent times 
The last chapter in jpart I, chapter 13, 
happens to be a readable and useful summary 
of the guiding principles in the art of per- 
fumery* A thorough grasp and understand¬ 
ing of part I will prepare the reader for a 
full appreciation of parts II and III, which, 
according to the moods and inclinations of 
the reader, may be des(nbe<l as the romance 
of perfumery^ or the philosophy of perfumes, 
or the fundamental biological aspects and 
functions of odours or perfumes in nature 
and in society, with suggestions for new 
fields of adventurous research A good por¬ 
tion of theones on olfaction which had been 
dealt with in an earlier book by the same 
author ((hemxcal vSetises, published by 
Leonard Hill Ltd , Tendon, 1944) has been 
summanzwl and reproduced in different sec¬ 
tions of parts II and 111 lliere is an in¬ 
triguing array of subjects in the forms of 
more or loss self-contained essays Look 
at the c lioice fare spread before you for your 
sde( tion 

(a) The Message to the Brain 

(b) The Number of Fundamental Odours 

(c) The ‘stimulus , Wave or Particle ? 

(d) Odour and Molcdilar Architecture 

(c) Is there any relation between Odorants 
and C arc inogens ^ 

(f) (an smell lie detecte 1 other than by 
nose ^ 

(g) A new animal fixative mav appear 

(h) Musings on Olfaction 

(i) The Aphrotlisiai Basis of Perfumes, 
etc , Qti 

A plea has been put forward in the last 
chapter for the creation of a ministry for 
olfactory research This is certainly out of 
place in this book 

In these days of marvellous advances in 
science, we already hear of tabloid food pre¬ 
parations containing a guaranteed number 
of caloncs, reinforced with proper doses of 
vitamins Progress in synthetic aromatic 
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chemistry has already placed within our 
reach the rose perfume without roses, and cab¬ 
bage flavour without cabbages and recently 
an advertisement in the American Press 
publicized a " Steak and Onion Odour" 
which, when added to some artiiicial food 
preparations, will make the liungry mouth 
water in an appetizmg way, thus ehminating 
a visit to the butcher's shop for the ]utcy 
steak or to the vegetable shop for the pur¬ 
chase of spring onions Not being satisfied 
with a mere imitation of a natural odour or 
flavour, Mr R W Moncnef! in a whimsical 
and dreamy way makes a prediction He 
states as follows 

" 1 thmk that, at present, it is beyond the 
limits of human ability to imagine a sensa¬ 
tion that has never been experienced, 
although there may be no reason, when the 
human brain has undergone further develop¬ 
ment, why m some future age, sensations 
hitherto unknown should not be expenenced 
Perhaps this would be a certainty, were it 
not for the decrease in fecundity which 
normally accompanies increased intellectual 
capacity — the FISHER-EFFECT Even 
here, however, there is every hope that our 
geneticists may over-bndge the problems 
involved " 

Let the reader decide whether we should 
dread a new stink or welcome a new perfume I 

An aspect of modem researches in synthetic 
aromatic chemicals of particular importance 
to India should be mentioned In the 
previous paragraph it has been stated that 
it iB now commonplace to have a rose 
perfume without a rose or a violet perfume 
without violets News comes through an 
American journal that dunng war time re¬ 
searches in Germany have revealed that it is 
possible to reproduce synthetically the true 
and faithful odour of the East Indi^ sandal¬ 
wood By the acidic condensation of cumin- 
aldehyde with methyl ethyl ketone (in the 
presence of boron tnfluonde) there results 
an unsaturated ketone When this is com¬ 
pletely hydrogenated, one gets 2-hydroxy- 
3-methyl“4-( 4-isopropyl-cyclohexyl )-butane 
Upon dehydiwenating this alcohol, the 
ketone that is formed has the odour of the 
East Indian sandalwood (Amertcan Per- 
fumer. May 1947) 

Ind^ had a monopoly in natural indigo 
Synethetic indigo replac^ it Another mono¬ 
poly of India, viz shellac, is being threaten¬ 
ed by synthetic resins Active research is 


afoot in the field of mthetic fibres to 
replace jute East Indian sandalwood 
happens to be the monopoly of India and 
more specially of the State of Mysore A 
dozen years ago or so, sulphonilamide group 
of drugs replaced sandalwood oil for thera¬ 
peutic purposes Now comes the news of a 
sjmthetic organic compound faithfully re- 
produemg the odour of the East Indian 
sandalwo^ This is something for the 
Government of Mysore to think about I 
In conclusion it may be stated that it is 
quite possible for a very strict, austere and 
impatient cntic to get irritated by parts II 
and III of this book It is also easy to {tack 
out some omissions It is all a matter of 
one’s own outlook when a reader takes up 
a new publication for study There is 
no need to chastise or chide Mr Moncnefl 
as one or two critics have already done I 
welcome the book — all the three parts of it 1 

S G Sastry 

Statistical Methods In Research and 
Production, with Special Reference to 
the Cheml^ Industry, edited by Owen 
L Davis (published for the Imperial 
Chemical Industries Ltd, by Ohver & 
Boyd, London & Edmburgh), Second 
Edition, 1949 Price 28s net 

Reference may be made to this Journal, 
Vol VII, No 9, September 1948, pages 413- 
15, where (the first edition of) this book 
has been reviewed by the same reviewer 
The second edition difiers from the first only 
in some minor respects, and these have been 
listed by the author himself as follows 
correction of pnntmg errors, occasional im¬ 
provements m writing, additions to the list 
of references, rewriting paras 4 5, 4 51, 8 61, 
and Appendix SL, the only new insertion 
being Appendix 4F 

It would, therefore, have been sufficient, 
normally, to state the above and to stress that 
the fact that a second edition has been called 
for after such a short interval is proof of 
the popularity, or usefulness, of the book 
But jud^g from a paper which the 
editor of this book, Owen L Davis, gave 
under the title " Biometnc Methods m 
Chemical Industry ”, at the Geneva meeting, 
August 1949, of the International Bunnetne 
Society which this reviewer attended, it 
would wpear that Dr Davis and the Im¬ 
perial Chemical Industries Limited, Dye- 
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stuffs Division, are going full speed with the 
application, and development, of statis¬ 
tical methods and, therefore, it would not be 
surprising if a third edition incorporating 
these appears before long 
It IS to be realized that a substantial por¬ 
tion of the activities of the chemical industry 
IS taken up in testmg methods in process 
development at the laboratory, or semi- 
technical, or mass-production stage The 
tests relate to changes in reaction conditions 
on the yield and qu^ity of a chemical product 
and the designs of investigation vary, of 
course, depending on the testing methods, 
testing equipment, mam sources of error, 
etc GeneratUy speaking, the factonal de¬ 
signs with their many aspects are proving 
of great value here too, as they certainly did 
m agricultural work, although of course, in 
industrial experiments, the time scale is 
shorter than the season or the year, and the 
sequential nature is greatly emphasized 
Moreover, the range of variables examined 
and the magnitude of high order interactions 
tend to be larger in chemical and biological 
work besides the ever-present ticklish prob¬ 
lem of determining in advance the size, or 
the number, of experunents It is fortunate, 
however, that by suitably confounding, or 
partial factonng, the designs, the excess 
number of expenments can be utilized for 
study of other interactions or other levels 
A good many such designs have now been 
brought to light, and not a few by an Indian 
statistician, Dr C R Rao, to whose research 
Dr Davis gave a graceful reference m his 
own paper at the Geneva Biometnc Con¬ 
ference 

K B Madhava 

Soils and Some Related Agricultural 
Aspects of Mid Hawke's Bay — Bul¬ 
letin No 94 (Department of Scienti¬ 
fic & Industnal Research, New Zealand ). 
1947. pp 176 Price 5s 

All those having to deal with soils of 
Mid Hawke's Bay, their formation, their 
agricultural value and the proper use to 
which these lands should be put to. will find 
a valuable information in this bulletin It 
deals with the soil as a physical basis of 
agnculture, including the problems of soil 
erosion and soil conservation The scope 
of this buUetm is well expressed by the 
chapters like " Soil Fonrnng Factors ”, 


" Soil Classification ” and ” Soil and Agri¬ 
culture ” 

The subject-matter starts with a general 
description of the area which includes natural 
physiography with climatic data including 
rainfall, number of rainy days, etc , foUowed 
by the soil-forming factors The important 
soil-formmg factors such as climate, topo¬ 
graphy, parent matenal and vegetation are 
treat^ in detail 

It has been shown that in low-ramfall 
areas of Mid Hawke's Bay, which includes 
most of the eastern half of the distnct, 
parent rock and topography have more 
influence on the nature and fertility of the 
soil, whereas in the western portion of the 
district their influence is less important 
Topographically the region shows several 
well-defined units which have great influence 
on soil formation Vegetation is associated 
with chmate and the distnbution of the 
natural vegetation is related to the amount 
of rainfall 

The soils of Mid Hawke's Bay are classified 
in 7 groups and some of these groups 
are further subdivided into senes to bnng 
out the degree of development of the soil by 
studying the soil profile and the detailed 
analytical data of soil propierties, specially 
the chemical one Thus, they are classified 
into senes, types and phases Neariy 68 
senes have b^n desenbed but the profile 
descnption of each senes is very short and 
IS based in a general way by descnbing only 
colour, texture and the consistency 

Under soil management, importance of 
good cultivation is stressed and it is suggested 
that the methods of cultivation should be 
adopted according to the soil type The 
soils have been shown to yield a go^ stable 
tilth only within a narrow soil-moisture 
range, specially with the soils belonging to 
the yellow-grey loams and rendzina groups 
Yellow-brown loam groups have a wide 
range of soil-moisture for cultivation (or 
pasture establishment Soil consolidation 
IS also shown to be a very important factor 
in cultivation 

These soils, in general, are defiaent in 
phosphonc acid but are sufficiently nch m 
nitrogen content and hence do not need any 
nitrogenous manure 

Under the section of farm crops, a 
good table showing crops, soils and soil 
properties associated with each crop type 
IS made 
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Sheep farming is the chief industry and 
nearly 95 per cent of the agncultural area 
are b^ng utilized for this purpose, and it has 
been classified into three broad groups, 
namely fattening, fattening combing with 
breedmg, and breeding Bee-keeping is also 
extensively earned out 

Under chapter V, on soil erosion and 
conservation, different forms of soil erosion 
are explained and classified according to the 
intensity of erosion . more destructive forms 
of soil erosion have been shown to be sheet 
erosion and gully erosion Gullying has 
developed to a serious extent on the north¬ 
western range A good many examples of 
erosion have been illustrated by photographs 
The subject on erosion is treated in a general 
character dealing with the broad pnnciple of 
erosion control rather than specific recom¬ 
mendation for local areas on soil condition 
A number of soil majis on a scale of one 
inch to one and a half mile show the exten¬ 
sive work done The book is pnmanly a 
monographic treatment of soil and its use¬ 
fulness will be found more to the soil survey 
people for the development of agnculture 
in this area 

R V Tamhani* 

The Kinetics of Chemical Change In 
Solution* by Edward S Amis (The 
Macmillan Company, New York), 1949, 
pp IX + 332 Price 25s 

Even though a considlrablf amount of 
work has been published on the subject, 
there are remarkably few monographs, the 
only one dealing exclusively with solutions 
being the one by Moelwyn Hughes A new 
addition from a different angle is. therefore, 
quite a welcome one One is informed m 
the preface that “ when full mathematical 
formulation is not given there is no attempt 
to make the necessary steps easy ” and " the 
student who masters this book will have the 
fundamentals of the kinetics of reactions in 
solution, both theoretical and applied, well 
m hand '* A penisal of the book bears out 
the first statement and the advanced student 
should liave no difficulty in following the 
mathematical part where full treatment is 
given The, second statement, however, is 
not fully justified 

With the briefest treatment of the law of 
mass action and of Arrhenius's theory 
(" collision theory ” is so unimportant as 


not to find any reference in the index I), 
the student is plunged straightaway into the 
Debye-Huckel theory of inter-ionic attraction 
followed by an excursion into liquid dielec¬ 
trics These serve to introduce the reader to 
Bronstead-Chnstiansen treatment of the rble 
of neutral salts on reaction rate La Mer's 
treatment of the frequency factor is shown 
for the reactions studied by the author and 
for semicarbazone formation The theory 
of absolute reaction rates finds adequate 
treatment in a whole chapter and Amencan 
work on lon-dipole reactions is well presented 
The second longest chapter in the volume 
under review is devoted to photo-chenucal 
reactions of which there are so few that have 
been thoroughly investigated The chapter 
on homogeneous catalysis again appears to 
deal essentially with American work on the 
subject and the same is true of the chapter 
on heterogeneous catalysis 

A general perusal of the volume thus 
shows that we have here a presentation of 
Amencan work on reactions in solution, 
particularly those associated with Mer’s 
school The student fails to get a complete 
picture of the subject, much less even of the 
different parts of the subject One cannot 
help noticing the inadequate appreciation of 
the contnbution of organic chemists to the 
development of the subject On the whole, 
the reviewer feels that one gets a somewhat 
distorted picture and not what one might 
expect from the statement in the preface 
There are a few mispnnts in the book that 
the reviewer came across, particularly in 
equations, that need correction, e g Eq 5 1 
on page 90, 6 14 on p 111, 6 23 on p 112, 
line 9 on p 147. etc Some of the statements 
made by the author are not as general as 
IS made to appear tor instance, it is not 
strictly correct to state that “ lower activa¬ 
tion energies are obtained for reactions 
measurable at lower temperatures and 
higher activation energies are found m re¬ 
actions measurable at high temperatures" 
( p 92) In presenting the mechanism of 
hydrolysis of tertiary butyl chloride on 
p 265, the author has obviously overlooked 
Hughes statement in his Tilden lecture 
(yrS. 1946. p 970) Although the 
importance of solvent in ionic dissociation 
IS recognized, this mechanism is termed 
' unimolecular' because only one reactant, 
R-X, is undergoing covalency change m the 
rate determining stage " 
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With all the limitations the book is none 
the less a useful publication that will find a 
place m the bookshelf of one interested m 
reaction kinetics The pnntin^j and get up 
of the book are quite good 

S V Anantakrishvan 

Engineering Deyelopment In the Gaseous 
Diffusion Process (National Nuclear 
Fnergy Senes) edited by Manson Bene 
diet & Clarke Williams (McGraw Hill 
Book (o Inc Nlw York Toronto 
I ondon ) 1949 pp 130 Pace $ 1 2S 

ThF book l NDER REVIEW DFALS WITH ENOI 
noenng development in the gaseous diffusion 
process The work is a survey of the subject 
and serves as a re ord of its current status 
It is an authentic source of information and 
foundation for any future development that 
could be brought forth in the held of gaseous 
diffusion engineering As such it is a valu 
able addition to the literature dealing with 
the subject 

The work is divide I into four parts the 
first part dealing witli Special Plant fnstru 
ments and Divi es the second with 
Vacuum 1 ngineenng the third with 
Heat Transfer Lquipment and tlie last 
with Absorption of and Fluoruie 
The part on Special Plant Instruments 
and Devices contains the fiist three chap 
ters of which the first deals with the design 
construction and performame of reiording 
mass spectrometer for process analysis 
This instrument is one of the special models 
of Niers t>pe of mass si>ectrometer whose 
operation is based on the principle of direc 
tional focusing The second chapter on 
recording ionization chamber for traces of 
radioactive gases gives a detailel design of 
the ionization chamber and desenbes this 
apparatus and its performance The third 
a chapter on magnetic gear for torque trans 
fer IS a bnef exposition of the design cons 
truction and application of magnetic gear 
for torque transfer 

The second part contains the fourth anl 
fifth chapters The fourth describes two 
different mcxlels of portable mass spectro 
meters for leak detection The first known 
as the Nier Kellex general electric detector 
IS a portable version of Nier type of mass 
spectrometer The second leak detector is 
a mass spectrometer of new design which 
incorporates magnetic focusing by means of 


a solenoid in the source and curved pole 
pieces in the analyser 
The fifth chapter deals with vacuum 
tightness required in gaseous diffusion 
engincenng plant and leakage m vacuum 
systems The various types of leak detec 
tors some m vogue before the last war and 
the rest develop^ during and after the war 
an desenbed and their advantages are 
thoroughly discussed both qualitatively 
and quantitatively This part dealing with 
new developments in vacuum engmeenng 
should prove very valuable to scientists and 
engineers who employ vacuum m scientific 
lesearch technique and industry 

The third part dealing with develop 
ment of leak transfer equipment consti 
tutes the sixth ihaptcr This chapter gives 
an analysis of condensation from the point 
of heat and mass transfer and provides the 
basis for a rational design procedure for a 
trap used for condensing uranium hexafluo 
ndc to a solid form from its gaseous mixture 
with nitrogen A number of other consi 
derations arc outlined for detailed trap design 
I he last part dealing with absorption of 
I F, contains three cliapters the seventh 
the eighth and tlK ninth The seventh 
chapter gives the theory of absorption in a 
high molecular weight non aqueous system 
and venfies by quantitative results of 
expel iments on absOTption of urinium hexa 
fluoride in heavy oil The eighth chapter 
describes a plant for continuous fluonne 
disposal while the lost deals with the reaction 
of fluorine oxide with sodium hydroxide 
The book is in general a compilation of 
the contributions of a group of eminent men 
of science who developed and worked with 
gaseous diffusion engineering plants and their 
a cessonts Hence it is a reccid of vast 
experience in the field of engineering develop 
mciit 111 the gaseous diffusion process 1 here 
f>rc the book should be a veiy valuable 
reference work for both engineering physicists 
and chemical engineers 

Ionization Ghambera & Electrical Coun¬ 
ters ( Experimental Techniques ), by 

Prof Bruno Kossi & Prof Hans H Staub 
Nuclear h nergy Senes Volume 2 ( Me 
Graw Hill Book Co New \ork Toronto 
London) 1949 pp 243 1Vice $ 2 25 

The book under review is a work of two 
distmguished men of science who have made 
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veiy notable contnbutions to the develop¬ 
ment of the science and technique of vanous 
forms of detecting devices of nuclear and 
atomic radiations The authors have very 
aUy dealt with the fundamental features of 
ionization and discussed the general physical 
pnnciples underlymg the operation of ioni¬ 
zation chambers and electrical counters 
which are most used and essentially the 
most important detectors of all kinds of 
ionizing radiations 

In presenting the theory of free electrons 
and ions m gases and the theories of ioniza¬ 
tion and gas multiphcation processesi special 
emphasis is laid on those features of those 
theones which have a direct beanng on the 
pnnciples of the design, construction and 
operation of ionization chambers and elec- 
tncal counters 

The volume further dcscnbes in detail the 
design, construction, operation and efficiency 
of some of the beta-ray, gamma-ray. X-ray 
detectors, alpha particle detectors, neutron 
recoil detectors, detectors of (n. ot) and 
[n, p), reactors and fission detectors which 
were developed at the Los Almos Laboratory 
and other projects connected with the 
development of atomic energy 

The work thus presents not only the 
theory but also authentic, very important 
and detailed information on experimental 
techniques of ionization chambers and elcc- 
tncal counters which can nowhere be found 
m one single volume The book, therefore, 
should be very valuable to every physiast 
who IS devoted to expenmental research 
studies m modem physics, especially in 
atomic physics, nuclear physics and r^io- 
activity The authors should bo congra¬ 
tulated for bnnging forth this valuable 
work 

SwAMi Jnanananda 

Technology of Light Metals, by A Von 

Zeerleder (Elsevier Publishing Co Inc, 

New York) 

This volume is a revised edition of the 
author's earlier publication Technology of 
Light Metals and contains technology of 
magnesium and its alloys, not included in the 
earlier edition 

The book is divided into two parts In 
the first part topics of general interest with 


regard to aluminium and magnesium and 
their alloys are covered The second 
part deals with the different fabricating 
processes 

The first part comprises of five chapters 
devoted to the foUowmg topics History and 
Production of Aluminium and Magnesium, 
Alloys , Properties and Methods of Testing , 
Design and Construction and Melting Fur¬ 
naces Attempt has been made to give the 
essential details, amply illustrated by tables 
and curves A comparative idea of the 
practice existing m respect of testing, 
design and meltmg operation m different 
countries is given AUoys of similar com¬ 
position manufactured under different trade 
names in vanous countnes has been tabulat¬ 
ed for ready reference Wherever possible, 
the relative merits of the heavy met^ ( and 
their alloys) and the light metals ( and their 
alloys) have been clearly mdicat^ 

The second part consists of thirteen 
chapters covermg the foUowmg fabncation 
processes Casting, Rolling, Extrusion, Forg¬ 
ing, Drawing of Tub« and Sections, Wire 
Manufacture, Spinning and Press Work, 
Machining Practice, Soldenng and Welding, 
Riveting and Surface Treatment The con¬ 
cluding chapter gives an overall picture of 
the utihty of the different alloys in mdustry 
and the basis of comparison Each topic 
has been dealt with very bnefly T^e 
author's endeavour has been to give the 
essentials of the different practices and the 
relative merits of light and heavy metals in 
respect of these operations The chapters 
are adequately illustrated with tables and 
curves mdicating the effect of these opera¬ 
tions on the physical and mechanical pro¬ 
perties of these metals and alloys The 
advantages of utilizmg alloys such as duralu¬ 
min, silmalec (Aldrey), etc, for specific 
purposes have been clearly indicated The 
defects of a few alloys of aluminium and 
magnesium bamng them from general use 
have been touched upon 

In a small volume the author has condensed 
the voluminous literature available and has 
made it a hand-book for ready reference 
The up-to-date bibliography classified accord¬ 
ing to the topic covered by each chapter is 
another feature of the book The book is 
well worth the modest pnee of $ 7 SO 
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Xylocalae, « New Anaesthetic 

A UIOHLY SPBCIFIC LOCAL ANABS- 

thetic Xylocalne. has been devel¬ 
oped as a result of investigations 
conducted at the University uf 
Stockholm ( Studies cm Local 
Anaestktiw by Nils Lofnen ) 
Xylocaine (u^^leth)d-amlnO' 
2 6-a imethylacetanilide. 
Ci^HuNgO ) was prepared by subs¬ 
tituting the dictnylamino base in 
a/‘Chloro-2 6-dlmetbylacetanilide 
which was obtained synthetically 
as follows One mole of vie -m- 
xylidine ( 121 gm ) ls mixed with 
c c of glacial acetic acid 
After coolmg to 10°C , 1 1 moles 
of chloroacetyl chloride ( 124 gm ) 
is rapidly added to the still clear 
solution After stiirlnR, a solu¬ 
tion of 330 gm of AcONa 3HgO 
in 1,380 c c of water is quickly 
add^. the mixture being shaken 
continuously Immediately the 
a;-chloro-2 6-dimethylacotanilide 
precipitates , shaking is continued 
mechanically for h^f an hour 
The precipitate is then sucked off, 
carefully washed with water and 
dned in a desiccator or in air 
The product consists of a white 
powder and is sufficiently pure for 
further treatment — the yield is 
70-90 per cent The white powder 
was crystallized from alcohol in 
thin needles, m p 145^ 46*’C 
The diethylamino base was pre¬ 
pared bv renuxing for S hr 1 mole 
of ttM:hloro-2 b-dimcthylacctani 
hde ( 198 gm). 500-550 c c of 
dry benzene and 2 6 moles of 
diethylamino ( 190 gm) The 
preapitated dicthylammomum 
chloride was sucked off and wash¬ 
ed with a small quantity of dry 
benzene The benzene and the 
excess of dicthylamine were re¬ 
moved from the filtrate by distilla¬ 
tion The residue was dissolved 
in a little more than the calculated 
amount of 3N hydrochlonc acid 
(340 c c ) After filtering, the 
solution was purified by shaking 
out with ether and then made 
alkaline with ammonia The libe¬ 
rated base was taken up in ether 
which was removed after drying 
with KgCOi and the residue dis¬ 
tilled under reduced pressure The 
base was obtained as a colourless 
oil which solidified rapidly , ra p 
66°-67X After recrystaUization 


from petroleum ether (bp 30^- 
50°), the base cryst^hzed in 
colourless needles, m p 67°-68°C 
Xylocaine is the most stable of 
all local anaesthetics known and, 
unliko novocatnc, is on injection 
as well as a surface anaesthetic 
Its toxicity IS lower than that 
of novocaine The efficiency of 
Xylocaine is superior to that of 
novocamc In ikock anaesthesia, 
Xylocaine, as distinguished from 
novocaine, con be used without 
epinephrine Xylocaine is easily 
tolerated by novocaine sensitive 
patients and its local and general 
side effects are very rare 

Role of Tryptophane In 

Nlcotlfiic Acid Syntheala 

A NUUBBK or GREBN PLANTS HAVE 

been demonstrated to synthesize 
nicotinic acid from tryptophane 
(Science 1949 110,279) Trypto- 

f ihane was supplied to intact 
caves of tomato and cabbage 
plants through the petioles Nic )- 
time acid was determined by the 
microbiological method using Lac- 
tobacxllus atabinosus os the test 
organism The time allowed for 
synthesis to take place was 48 hr 
Concentrations of d/-tryptophaae 
ranged from 0*025 to 0*10 per cent 
/-tryptophane Though no corres¬ 
ponding increase in nicotinic acid 
was recorded with increase in 
concentration of tryptophane sup¬ 
plied to the plants, the synthesis 
of the acid from tryptophane by 
the plants was cstabhaned when 
4'-5' tips of tomato plants with 
their young leaves were put in 
higher concentrations of trypto- 
pl^e, the young immature leaves 
showed unmistakable signs of 
response to growth hormones 
They curled up much as they 
would if the stem had been sup¬ 
plied with indolcacetic or butync 
acid It IS also shown that light 
has no effect on the synthesis 

Suppraulon of Axillary 

Buds In Tobacco Plant 

In the commercial production 
of tobacco, large-sized and good- 
bodied leaves are usually required, 
and to achieve this, the terminal 
buds of the plants are removed 
This operation, popularly termed 
as " topping ", includes the devel¬ 


opment of axillary buds into 
" suckers which have to be 
removed to ensure the effective¬ 
ness of topping The intensity of 
topping and the frequency of 
remov^ of suckers depends on the 
type of tobacco grown Since the 
development of the lateral buds is 
irregular, the farmer has to Irerp a 
close watch continually and re¬ 
move suckers periodically The 
process is tedious time-consuming 
and expensive A simple method 
of suppressing the development of 
these axillary branches has been 
developed at the Central Tobacco 
Research Institute, India 

The application of petroleum 
jelly to the dormant axillary bads 
withers them in a few days All 
the varieties of tobacco tried 
respond uniformly to the treat¬ 
ment In addition to petroleum 
plly vanous mineral oils and fata. 
tx>th of animal and plant ongin. 
have been tried and found to be 
effective 

The adoption of the method will 
enable the farmer to do away with 
removal of suckers and retain a 
larger number of leaves per plant 
Without affecting their quality 

Manufhetura of Cffiloroaiycatln 

A FULL-SCALE PLANT FOR THE 
manufacture of synthetic Chloro¬ 
mycetin has been completed at the 
Parke Davis A Co's Laboratories. 
USA (Chem Lag, 1949 56, 
107) 

The starting raw material is 
^-mtrobrom-acotophenone which 
IS first condensed with hexamethy¬ 
lenetetramine then hydrolya^ 
with ethyl alcohol and hydro¬ 
chlonc acid, and ocetylated with 
acetic ai^dride a^ sodium 
acetate The resulting product is 
subjected to hydroxymcthylation 
with formaldehyde and sodium 
bicarbonate, the product reduced 
with aluminium isopropylatc, then 
hydrolysed with hydrochloric acid 
Following neutralization with 
caustic soda, the isomer mixture 
resulting is separated by reaction 
with d-cam^orsulphonic acid, 
the desired isomer recovered by 
neutralization with caostic soda, 
and the resulting product reacted 
with methyldlchloracetato to yield 
Chloromycetin 

The biological method of manu¬ 
facture u by growing Streptomyces 
vencxuelac in nutnent medium 
consisting of wheat gluten, glyce- 
nne and sodium carbonate and 
sodium chloride, prepared in one 
of the seven ^-gal pre-seed 
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InconcI-clad tanks provided with 
the jacket for steam or chilled 
water and air sparger The no- 
tnent medium is diluted to need¬ 
ed strength with deionised water 
and inoculated stenlised The 
culture grows under sterile air 
agitation and the temperature is 
controllod at about 86^F 

As soon as fermentation of one 
of the pre seed charges has been 
completed, the tank contents are 
blown to one of the tanka 

freshly charged with sterile 
medium Air is bubbled through 
the sparger to raise the internal 
pressure, under control of a back¬ 
pressure vent valve, to about 10 
pslg and keeping the contents 
agitated When a seed tank 
charge has been propagated to 
the optimum point it is blown 
with sterile air to oni of the 5 000- 
gal fermenters charged with 
stenle nutrient mc<lium Here, 
fermentation proce^eds for about 
76 hr When fermentation is 
completed, the contents of the 
fermenter are discharge<i by air 

f iressure to 3 000-gal IncfincU 
ined tanks which serve as feed 
tanks for the Alters Here Alter 
acids and decolourizing materials 
are added Broth aecumulatetl 
m aluminium bolding tanks is 
pumped to a centrifugal counter- 
current extractor where the Chlo¬ 
romycetin 18 extracted in amyl 
acetate For this purpose the 
extractor which maintains contact 
between counter Aowing phases of 
two immiscible liquids at the 
same time separating the phase 
by centrifugal force is used The 
throughput rate for the extractor 
IS about 360 gal per hour of com¬ 
bined liquids, and the total time 
required for a single batch of 
broth is about 14 hr The chloro 
mycetinacetate concentrate from 
the extractor is collected in a 
1 500 gal tank of stainless steel 
and then is ^-oncentrateni further 
to about 40 gal in an Inconel 
natural-circulation evaiwratnr 
operated under a 0 3 in vacuum 
Operating temperature is Ic'ss than 
1()0°1:' Tile acetate condensed is 
returned to process 

The concentrate is washes] with 
acid, alkali and water and then 
charged into a small glass vacuum 
cryst^lizer where the remaining 
amyl acetate is vaporized and 
condenfie<l at 100°F. and the 
residue, containing the crude 
Chloromycetin crystals is reduced 
to a volume of about 2 gal The 
crude crystal containers ore 
carried to a refngerated room 


where they are held for 8 hr at 
40°F The material is then 
manually Altered on a stoneware 
suction Alter and the partially 
punAed crystals are charged in 
trays into a vacuum dryer for 
removal of the renuumng solvent 
From the dryer, 6 batches of 
crystals arc combined and charged 
to a 200-gal recrystollizer. pro¬ 
vided with low-pressure steam on 
the jacket The crystals are 
slurned with about 70 gal of 
water and mixed with one tenth 
their weight of decolourizing 
carbon Upon heating to 200"F . 
they go into solution in the water 
The slurry is then dropped hot to 
a 12 in bhriver plate and-framc 
hlUr press which has been pre¬ 
heated The clarihcd solution is 
further treated in a heated Selas 
ceramic Alter and the hot con¬ 
centrate then (lowH to an open 
75-Kal crystallizing tank equipped 
with a jacket Here the erystalli 
zatinn is completed at about 40°h . 
using chilled water on the jacket 
Ihe Anally punhed crystals are 
removed to an atmospheric trav 
dryer and Anally to a micro 
pulverizer for reduction 

Although the synthetic process 
IS relatively rompUx involving 
10 reactions and a total of about 
30 steps ( not including various 
recovery operations) it has a 
number of advantages compared 
to the biological process It 
requires much less operating space 
fur a comparable output ami it is 
free from contamination problems 

Manufacture of Formaldehyde 

The usual uethod vor the 
production of formaldehyde from 
methyl alcohol has been modiAe<l 
to make possible the recovery of 
hydrogen and its rc use for the 
synthesis of alcohol (Chem Age, 

1949. 64, 418) 

Dehydrogenation of alcohol by 
passage through a copper tube 
hcatc<| bv an clc'ctric circuit pre 
ferably in the presence of water 
vapour to avoicf poisoning of the 
catalyst provides a method for 
the recovery of hydrogen mixed 
with a certain amount of carbon 
monoxide With the use of oxygen 
along with catalysts such as 
copper, silvered copper, platinized 
copper or silver the process is 
much more efTective Oxidation 
and dehydrogenation in the 
presence of hydrogen as diluent 
give yields corresponding to those 
obtained from the normal air 
process but with the additional 


formation of hydrogen The re¬ 
sults conArm the poosibillty of 
prod uc ing formaldehyde with 
practically the same apparatus 
and with the same yield as Is 
normally obtained Air is replaced 
by a mixture of oxygen and 
residual gas containing hydrogen, 
and by increasing the rate or 
volume of gases in circulation 
there la ve^ good recovery of 
hydrogen Since the cost oi the 
oxygen used is less than half that 
of the hydrogen recovered, the 
method offers economic advan¬ 
tages 

Synthetic Zeolite 

The use of solar energy in the 
manufacture of synthetic zeolite 
has resulted in the revival of the 
industry and the large-scale use of 
domestic zeolite softeners in the 
Unitenl States The process em¬ 
ployed by Culligan Zeolite Co the 
biggest U S plant is desenbed 
{Chem Eng 1949 66, 92) 

The raw matenals are 50 per 
C( lit soda 42'^D6 sodium silicate 
and bauxite with 1 per cent water 
or less Bauxite is addcKl to boil¬ 
ing NaOH and heated at 245''1* 
for 45 min Ihe alkaline sodium 
aluminatc is pumped to storage* 
tank and then fed into one com¬ 
partment of a two-chamber trans¬ 
fer truck Sodium silicate 42 B4 
IS loailed into the truck’s other 
compartment After driving out 
across the concrete drying beds 
the two matenals from the transfer 
truck are pumped separately into 
another truck the pouring ng 
pro]>urtioning them and diluting 
them with water (from a piping 
^stem through the drying (kkIs ) 
They are mix^ in a me*chanically 
agitated tank and ihe mixture 
poured out into rectangular steel 
frame on the ground The zeolite 
gel sets up in about a minute, the 
retaining frame is removed and 
the ng moved ahead to the next 
spot These operations are car 
riesl out by means of a power 
take-off on the transfer truck 
The problem in this operation is 
the packing in the silicate pumps , 
tliey have to be repack^ once 
every 2 weeks 

The drying beds are about 6 in 
deep and 20 ft wide The zeolite 
slabs take 2-5 weeks to dry When 
it IS about a fourth of the way 
through the drying penod, the 
caked matcnal is washed with 
water to remove soluble salts and 
to crackle up the zeolite to about 
the nght screen size The com- 
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pletely dned matenAl w swept up 
with a mechanical rotary broom 
into a truck and taken to the mill 
bouse for final processing 

Filter Paper Pile Column In 
Paper Ghromatotraphy 

A NEW AND SIMPLE APXARATUS 
and technique have been devcl 
oped for separating mixturis of 
compounds by the application of 
dimensional paper chrr mat igra 
phy using a piU of filter discs as 
the absorbing column ( Science 
1949 110,278) 

1 he apparatus consists of 3 
parts the pile filter paper itself 
a clamp for packing the paper 
tightly and the solvent distributor 
at the top of the pile The metal 
parts are constructed fioin stain 
less steel The sjlvent distributor 
IS connected by a siphon of rubber 
tubing to a flask containing 
solvent mixture 1 he flask is 
adjusted so that the level of the 
solvent IS even with the t ip of the 
paper pile 

fo illustrate the utility of the 
apparatus 50 miL, each of ade 
nine tryptophane phrnylila 
nine p amincx^innamic aud and 
anthronilie acid was dissolved in 
20 c e of 0 I V HU and the solu 
tion was placed in the lid rf a 
100 mm Petri dish iJises f 
9 cm Whatman No 1 filter paper 
were immersed in the sdutuii 
allowed to Jrain and hung up t) 
dry in air at room temperature. 
25 sheets were required to take up 
thi solution and rinsings 1 j 
prepare for packing the column 
the bott >m plate of the clamp was 
removed and the clamp place 1 m 
an inverted position witli th 
solvent distributor down 40 filter 
paper discs (9 cm dia ) wen 
then placed c:arifully m the centre 
of the ^rf( rated place f flowed 
by the 25 dried sheets containing 
the sample Ihe remainder of 

the cclumn was made up t ( a pile 
of 8 packagt s of filter paper ( 9 e m 
WatmanN:! 1 tjial 865sh(ets) 
The column was then placed in 
the battery jar with the solvent 
distributor up The distributor 
was filled with the solvent mixture 
( 3 parts n butanol 1 part tert 
butanol and 1 part of 0 1 N HCl) 
with a pipette and the siphon 
from the solvent contauier was 
connected and filled After 28 hr 
when the solvent front had des 
cended 13 2 cm the column was 
removed from the jar and the pile 
taken out in seettons After the 
approximate locations of the 5 


compounds had been detcrminid 
by qualitativi means discs wen 
taken 6 1(^ or 20 at a time and 
extracted with hot 0 1 N HCl for 
adenine tryptophane and phenyl 
alanine and hot 0 1 N NH 40 H for 
ihe remaining 2 compounds 
Adenine tryptophane and p 
aminocmnamie acid eoneentra 
tions in the extracts wire deter 
mimd with th< Beckm in speetrr 
phjtomiUr Fhcnylilaniiie w is 
determined e j 1 iriraetrieally with 
ninhydnn and anUiranihe acid 
fluor jmetru ally with i t leman 
ph tifliiromder Iht ( tal neo 
verics ff Lomp unds frjm the 
column sections analystd wen 
adenine 41 mg fry pi phant 
46 mg phi nylalaiiim 46 
/> aininocinnimie oei 1 44 

and anthranihe act I 46 in^ 1 hus 
with lut e )nsul<.nn)^ 1 sses in 
shiets removed fir qiialitativt 
tests 223 mg was ne vered fr im 
the uriKinal 250 mj, iii the mixt d 
sample 1 he m st desir ihU fea 
ture of thi apparatus is the e ise 
with whu h i sampk can be 
removed and ineorp rated into a 
new pile Ihus a section c f discs 
containing a desirid t impnind 
can be taken out and placet in a 
new pile ftr use with r diffennt 
s Ivent mixture 

New Nomenclature of 

Elements 

The InU^nati nal IJni n f Che 
decilid at its Amsterdam 
C nferenci tt) adopt new names 
for a numht r of elements Fungs 
tea ( \ 1 74 in the pen xlic table ) 
IS to bt km wn as w Mfram ami 
ni hium has been alnpted fir 
c ilumbium ( N 41 ) Pn me 
Uiium f ir No 61 has Im t n 
appn vt I Namis al pted iffi 
(1 illy f r o] Ur el inents ire 
beryllium for No 4 hafnium 1 j\ 
No 72 lutntium ftr \ 71 and 

priteetinium fir No 91 

The transuranium tkimnis 
ha\e the names pmpe sed by their 
tiisc verers neptunium £ r N 
93 plunt jnium lor N 94 amen 
eium for Nj 9S and lurium for 
No 96 Ihe 3 other synthetic 
elements named by the Inter 
national Union wen technetium 
(43) astatine (85) and francium 
(87) (Chem Age 1949 61,481 ) 

Cashew Shell Liquid 

Derivatives 

2 USKriL ALKYL PHENOLS HAVE 
been obtained by hydrogenation 
of the ca>diew nut shell liquid 
(Chem Age 1949 61,452) One 


of the products 3 pentadecyl 
phenol IS a waxy solid pale amh^ 
in colour m p of 49" Si'X. and a 
boiling range of 190“ 95 C at 
1 mm mireury The phenol is 
insoluble in water and aqueous 
alkalii s but is very soluble in 
organic solvents including ah 
hatic hydrocarbons It forms 
eat reactive resins with an 
iquim ikeular amount of for 
malrlitiyde and using either acid 
or alkaline catalysts Fhese one 
sti^e resins while m the fusible 
stage an n idily soluble in hydro 
e irbons including the aliphatic 
such as naphtha nr mineral spirits 
Ihey are beinf, examined for use 
IS dating risiDS When heated 
with eoneintrited sulphuric acid 
at 125 f- and p jured into heptane 
thi phin 1 easily sulphonates and 
the prrduet is readily soluble in 
water and in all organic solvents 
excipt oil aliphatic hydroear 
bons Ihe sodium and potassium 
sulph natis tre practically in 
sulubli 111 wat r but are soluble in 
ewid ran^i of solvents These 
sulphonates are suggesteil as 
idditives f r dry cleaning fluids 
Intensting nilr> compounds art 
obiaiiud fr m 3 pentaiiecyl phenol 
by treatment of a solution of 
hydrogenated Cardano] m chloro 
f irm with fuming nitne acid 
H th 4 nitro and th< 6 nitro 3 
pc ntadecyl phenols are obtained 
ihe first one having amp of 
71 5 72 C and the 6 nitro com 
pound a m p of 43 44 C A 
tri nitro dirivativc is prepared by 
using the disulphunic acid 1 hese 
3 nitro ei mp mnds are soluble 
in praetieall) all the common 
rrginic selvents with the exeep 
tiun 1 cold aliphatic hydrocar 
bons f r the 4 nitr j phenol and of 
the 1 w r aliphetic alcohols for 
thi 6 nitro c mpuunds The most 
imp irtant amino derivative is 
the 4 amino 3 pentad e\I phenol 
made by reilueing the nitro den 
\ ilives with hydrogi n and Haney 
iiifktl catalyst in ethyl acetate 
siluti m Ihe pure 4 ammo com 
pound has amp of 105 5® 6 S®C 
while the pure 6 ammo phenol has 
a m p of 133 34 C 

The lower alkyl ethers of 3 pen 
tadecyl phenol arc low memng 
solids the higher alkyl ethers 

a to octyl) are liquids and the 
er alkyl ethi rs such as lauryl 
and stearyl are solids of increas 
ing melting point A waxy ether 
unaffected by boiUng aJkalies is 
prepared by combining 2 moles 
of anhydrous sodium salt of 
hydrogenated Cardanol with 1 
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mole of 1 4-dlchlorbutane This 
waxhuamp of71"-73°C and is 
Insoluble In the lower alcohols but 
soluble In hydrocarbons It Is 
possible that thm waxy ether may 
be of interest for improving the 
alkali resistance of wax prepara¬ 
tions for treating floors, polishing 
car bodies and finishing leather 

The 5-pentadecyl resorcinol is a 
waxy solid having an iron or 
greyish-white colour Its mole¬ 
cular weight 18 320 its melting 
point 91"-93°C, and its boiling 
range is ITXX^-IS'^C at 1 mm 
mercury 

Some of the uses for these pro¬ 
ducts include conversion to oil 
additives, antioxidants for petro¬ 
leum fuels, and mutual solvents 
for the rotennne-containing reiins 
with petroleum hydrocarbons 
these solutions being used for 
insecticidal purposes 

Fish Storage 

As A RSS'TLT OF EXPKRIMKNTS 
conducted at the Atlantic htskenes 
Etpcnnuntal SttUion, Canada it 
has been found possible to double 
the keeping time of fish by reduc¬ 
ing the storage temperature by 
only 5° —from 37*^ to 32^ F 
(Fisheries NewsleUet, 1949 8, 

15) 

i<ish were stored for 10 days at 
32®F and at 37®F and periodic 
measurements were made of the 
tnmethylamine content The con¬ 
centration of this substance is the 
best available measure of the 
extent of spoilage in such Ash as 
cod or halibut When the tn¬ 
methylamine value reaches 12-15 
the IS beginning to spoil, and 
between 20-30 it has a definite 
spoiled odour The results mdi- 
cate that (i) fish have large number 
of spoilage bactena capable of 
mwing at low temperatures and 
(ii) a few degrees in the tempera¬ 
ture of storages make a marked 
difference in the keeping time of 
fish, if the range is close to frecsing 

Leaf-roll Virus In 

Potato Tubera 

Storage conditions which 
would cure leaf-roU virus-infected 
tubers have been worked out at 
RothamsUd Experimental Station 
(Nature 1949 164,881 ) Tubers 
infected with leaf-roll virus arc 
incubated at 37 5X in flat open 
dishes filled with water for vanous 
periods The tubers removed from 
the incubator arc stored under 
normal conditions until they 
sprout The unheated tubers 


produced typical leaf-roU plants, 
those beatra for periods between 
10 and 20 days showed typical 
symptoms and none of the tebers 
that survived 25 or more days 
heating produced leaf-roll plants 

Alumina-paper 

Ghromatography 

The UBS of alumina-imprbg- 
nated filter paper in chromato¬ 
graphic partition of large water- 
insoluble organic molecules has 
been recently described This 
method has been used in the 
separation of vitamin A alcohol, 
esters of vitamm A, retincne and 
other Carr-Price chromogens 
( Nature. 1949, 164, 673 ) 

Strips of Whatman No 54 filter 
paper, which combines great wet 
strength with a loose texture, arc 
dipp^ first in an aqueous solution 
of aluminium sulphate (65 gm 
per litre) allowed to drain and 
then dmped in dilute ammonia 
{2N) The immersion in ammonia 
should not be hurried as the pre¬ 
cipitated aluminium hydroxide, 
by forming a gelatinous layer on 
the surface of the paper, hinders 
the diffusion of ammonia into the 
b'xly of the paper When a heavy 
impregnation with alumina is 
desired, the papers may be dipped 
in stronger aluminium sulphate 
solution and allowed to hang over¬ 
night in a damp atmosphere 
saturated with ammonia vapour 
The strips arc washed in running 
tap water for at least 5 hr and 
are then dned Special drying 
temperatures and storage condi¬ 
tions are required The activity 
of the paper however, is not easily 
controllable, and it is more con- 
vement to run an indicator spot 
parallel to the unknown on the 
same strip of paper This indi¬ 
cator may be cither a known 
sample of the substance to be 
detected or a dye such as one of 
the Brockmann alumina stan¬ 
dardisation dyes A calibration 
curve may be constructed relating 
the Rr of a suitable Brockmann 
dye with that of the substance to 
be detected 

Calibration of 

Photographic Lena 

A METHOD FOR CALIBRATING A 
photographic lens taking into 
account losses of light from 
absorption, reflection and scatter¬ 
ing within the lens, to obtain a 
mure accurate control of the 
amount of light admitted to the 


exposed film, has been developed 
in the 17 5 Naiumal Bnramu of 
Standards (J Franklin Inst , 
1949, 248, 335) 

The method now in use for 
marking of lenses is based on the 
ratio of the equivalent focal length 
of the Ions to the diameter of the 
aperture This ratio, known as 
the /-number, gives no considera¬ 
tion to the great differences in the 
useful light transmitted by various 
lenses The new method devised 
converts each of the markings for 
a given lens to the correaponding 
" effective /-number " corrected 
for light losses within the lens 

The Bureau has also developed 
a method of testing the marked 
diaphragm openings so that values 
that compensate for differences in 
transmission can be obtained and 
applied to the scale of /-numbers 
on a photographic lens In this 
system the markings, known as 
effective /-numbers, are obtained 
by moans of a photo-electric cell 
and a relatively simple photo¬ 
metric procedure in whi<^ the 
diaphragm of the lens to bo cali¬ 
brated IS adjusted to transmit the 
same amount of light as a similarly 
placed opemng of standard sise 
The standard opening corresponds 
to an ideal lens of a ^ven aperture 
ratio in which ini^ent light is 
wholly transmitted A complete 
calibration is obtained by the use 
of a senes of openings of graduated 
size corresponding to vanous aper¬ 
ture ratio values 

Measurement of Wear 

In Texdlee 

A CONVENIENT METHOD FOR MEA- 
Burement of the abrasive wear of 
textiles has been developed at the 
U S National Bureau of Standards 
(J Franklin Inst, 1949, 348, 
336) 

The method measures the capa¬ 
citance of the samples which is 
very closely related to the amount 
of material remaining in the por¬ 
tion of fabnc tested 3 capacitance 
measurements are required to 
determine the extent of vrear in 
a specimen The electrodes of a 
precision capacitor are first ad¬ 
justed sUghtly farther apart than 
the thickness of the thickest 
specimen to be studied The 
capacitance C« of the intervening 
air space is then measured The 
capamtance Co with the unworn 
specimen between the electrodes 
IS next obtained, and finally the 
capacitance Cr of the abraded 
specimen The measure of abra- 
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■ive wear Q 1b given in percentage 
by the formula, 


Substitute for 

Activated Carbon 

A PHENOLIC KBflIN IN GRANULAR 
form posseBBing high adsorbent 
capBCi^ for orgaxuc colours and 
capable of being fully reactivated 
with dilute alkaline solutions has 
been developed ( Cksm Age, 1949, 
61, 702) 

The usual adsorption operations 
emfdoyed with this resin are 
column or bed-type percolation, 
slurry or batch-type application, 
with subsequent separation by 
hydraulic, centrifugal or filter’ 
press methods, or in closed 
" basket" or bag containers 
immersed in the solution to be 
heated The types of colour 
which have been efiectively ad 
sorbed include caramel, melanin 
compounds polyphenols or tannins 
and food-proccssing dyestuffs 
Liquors successfully decolourized 
include beet, cane and com sugar 
solutions, protein hydrolysates 
pineapple mill juice canning 
sirups crude glycerine and solu¬ 
tions of edible dyes 

At pH values ranging from 0 to 
14 and temperatures up to 90 h 
the resin has been found to be 
effective Strong oxidizing agemts 
high pH dissolved oxygen and 
temperatures are liable to have a 
harmful collective iffect on the 
resin, but even under difficult 
conditions of use good results can 
bo obtained The adsorption effi¬ 
ciency of the resin largely depends 
upon viscosity water-hke consis¬ 
tency giving the best results 
There is a linear decline in activ¬ 
ity when the density u raised 
from 10" to 30" Bnx 

The resin also promises to be of 
interest for separating closely 
related molecules having slightly 
different degrees of polarity 


New Freeslng Proceea 

A NEW TBCHNigUE IN ICE NANU- 
foctnre that shortens the freezing 
process from about 20 to 2 hr with 
a substantial saving in investment 
and production costs has been 
developed {Chem Age, 1949, 61, 
663) 

Heat IS abstracted by evaporat¬ 
ing ammonia directly from the 
fr^ water moulds instead of 
through the medium of brine used 
in the usual process The block 


of ice thus obtained u of an 
exceptionaDy low temperature of 
~15X 08 against ~4"C attained 
in the old method The use of 
warm gas in the new method 
(instead of warm water) for 
defrosting and loosening the ice 
block from the mould reduces 
cracking and shrinkage to only 
2 per cent 

Concrete Compoeltion 

with Sawdust 

A VERY SATISFACTORY INSXPBN- 

sive light-weight and insulativc 
concrete has b^n produced using 
sawdust ( Industr S* Fng Chrm , 
1949 41. 12A) 

The mixture cumpnscA cimient, 
clay diatomitc and sawdust in 
volume ratios of 1 1 1 S All 

the components except cement are 
mixed and run through a hammer 
mill When the final concrete is 
to be made the water and cement 
( optimum water cement ratio is 
about 3 ) are added and mixed m 
standard equipment The result 
ing concrete weighs 58 lb per c ft 
(compared with 144 for standard 
concrete) and has a water absorp¬ 
tion of 42*6 per cent The com¬ 
pressive strength ranges between 
400 and 600 lb /sq in Sawd at 
used in these teats was a mixture 
of yellow and white pine, white 
and red fir larch and hemlock 
Hardwoods and cedar were un¬ 
satisfactory Sawdust weathered 
for 3 months made stronger con¬ 
crete than the fresh material 
Concrete made with fine wood 
shavings is superior to that con¬ 
taining sawdust, but these are not 
easily available in plenty 

Storage of Groundnuts 

Results of investigations con- 
ducted on methods of storing 
groundnuts, with a view to pre¬ 
venting their deterioration during 
storage, have been published by 
the Indian Central Oil Seeds 
Committee 

The mam conclusions arc 
(0 The crop should be harvested 
when it is fully matured Early 
harvesting results in a high 
percentage of shrivelled kernels 
and of free fatty acids resulting 
in low oil content (n) The pro¬ 
duce should be dried thoroughly 
soon after harvest and should not 
contain more than 5 per cent 
moisture (lu) The nuts should 
preferably be stored oa pods rather 
than as kernels If kernels have 
to be stored, they should be pro¬ 
perly decorticated and stored for 


as short a period as pomble 
(iv) Dry sand to a depth of about 
a foot provides protection against 
deterioration (v) The summer 
crop produce deteriorates faster 
than that of the wmter crop and 
it should not, therefore, be stored 
for long. and (vi) proper fumiga¬ 
tion of the godowns and the 
storage matenal 

Agricultural StatUtlca 

of India 

The Directorate of Economics 
and Statistics of the Central 
Ministry of Agriculture has re¬ 
leased a publication furnishing 
details of agricultural statistics of 
India covering a period of 10 
years ending 1946-47 

Tlic publication provides the 
more important statistical data 
in the field of agriculture properly 
correlated to each other and set 
against the perspective of world 
conditions Figures according to 
provinces and states and also 
according to the principal commo¬ 
dities are given in charts and 
special maps The provincial 
tables indicate the area Irrigated 
acreage and production of all 
crops and information pertaining 
to different districts and divisions 
The commodity tables cover the 
principal fcxid crops, nee wheat, 
barley, )owar, hajra, maize, gram 
and vagi and also important cosh 
crops including sugarcane, cotton, 
jute, groundnut, rapeseed and 
mustard sesamum Unseed, castor 
seed, coconut, tobacco and 

coffee I'he tables give statistics 
of area and yield inland and 
foreign trade wholesale and retail 
pnees details of information 
regarding cost of production time 
of sowing and harvesting, etc 
A comparative picture of Indian 
production in the world setting is 
also provided by a number of 
tables showing world production 
of principal crops In addition, 
a number of statistical tables are 
included giving information on 
the area and population of Indu, 
rainfall temperature and humi¬ 
dity, area irrigated, yield of 
principal crops per acre index 
numbm of prices, dates of crop 
forecasts etc Information re¬ 
garding food values of Important 
Indian crops and statistics of 
livestock, etc , used for amicul- 
tural production is also m^ded 

Indian Standards for Lac 

The Indian Standards Imstitu- 
tion has prepared three tentative 
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Indian standards dealing with 
smdlac, shellac and dry bleached 
shellac These standaitls, which 
are under publication, will also 
be put up for consideration of the 
Intematkinal Organization for 
Standardization (750) 

The specification for seed lac 
sets limits for matter insoluble in 
hot alcohol, colour and bleaching 
index Only 7 grades uf seed lac 
have been recognized m the 
standard and the grade designa¬ 
tions adopted are independent of 
the names of host trees and seasons 
and of other characteristics 
In the standard for shellac. 2 
types of shellac hand-made and 
machine-made are rc'cognized and 
6 different grade designations are 
adopted for each of these 4 
essential specifications are des¬ 
cribed matter insolubhr n hoi 
alcohol, colour, rosin content and 
al»ence of onpment In addition 
there are 8 optional clause's 
supplemented by 16 appendices 
giving methods for test and 
analysis of the material 

The tentativi Indian standard 
Bpeciftealion for dry blear h«l 
shellac covers the requirements of 
dry bleached shellac which as 
distinct from honks bars or 
ground bleached shellac has a 
lower moisture content No dis 
tinction is introducid m bone dry, 
kiln-dry, and vacuum-dry bleach¬ 
ed shellac in this standard in 
which only two types, namely 
(a) a regular dry bleached shellac 
and (b) refin^ dry bleached 
shellac, arc recognized The 
methods of sampling and deter¬ 
mination of moisture insoluble 
and soluble matter in hot alcohol, 
colour, wax, ash and iodine num¬ 
ber are desenbed in 9 appendices 
These standards can be obtained 
from the Secretary ( Administra¬ 
tion ), Indian Standards Institu¬ 
tion Delhi 

Announcementa 

The IntfrmUxonal Scientific Radio 
Union will hold its 9th General 
Assembly in Zurich from 11th to 
23rd September 1950 Papers on 
radio science from scientists in 
South Asia for inclusion in the 
proceedings should reach the 
^cretary General of the Union at 
42 Rue des Minimes Bruxelles 
( Belgium ), before Ist July 1950 


The InUmaitonal Union for the 
History of Science will hold its 
5th General Assembly at Amster¬ 
dam from 14th to 21st August 
1950 It has been decided to 
hold a symposiam on ‘ Scientific 
Relations between East and West 
from Histoncal Point of View *' 
Contributions may tie sent to 
the Principal Scientific Officer, 
UNESCO Science Co-operation 
Office for South Asia, University 
Buildings, Delhi 

1 he Federation of American Socie¬ 
ties for Fxperimentai Biology will 
hold its 34th Annual Meeting from 
April 17 to 21, I9S0 at Atlantic 
City New jersey Enouines may 
l>e addressed to the Federation 
Secretary, 2101 Constitution Ave , 
Washington 25 DC 

i he Ratasthan Academy of Sciences 
was inauguratfHl in Pilani on 27th 
Novt-mber 1949 by the Minister 
for Industries and Commerce with 
the object of encouraging and 
promoting the development of 
puri and applied sciences in the 
Union Mr M L Shroff and 
Mr K K Ramachandran of the 
Birla College Pilani havi been 
elected as the first president 
and secretary for the year 
1949-50 

Dr Zal R Kothawala, Dairy 
Development Adviser to the 
(rovtmmcnt of India has been 
awarded a mesial by the Inter 
national Dairy I edrration at the 
12th session of the world Dairy 
Congress held at Stockholm m 
August 1949 for his outstanding 
contribution to the science and 
practice of dairying 

Dr Kothawala has also bc*cn 
awarded the “ Moos Medai by 
the Bombay University for his 
scientific work on dairy hus¬ 
bandry 

Dr Hart Singh Gour — Wc regret 
to announce the death of Dr H S 
Gour at Saugor at the age of 84, 
on December 25, 1949 An emi¬ 
nent junst and author. Dr Gour 
was the Founder Vice Chancellor 
of Saugor University for the estab¬ 
lishment of which he donated 
Rs 20 lakhs He was the Vicc- 
ChanecUor of the Delhi University 
during 1924 26 and of the Nagpur 
University during 1936-38 


PubUcatlona RecelTed 

Prtnctfles of Electricity (2nd 
edition), by Leigh Page ft 
Noenan IsLEY Adams, BCbc- 
millan ft Co Ltd 1948, pp 
xiii -1- 619. price $5 00 
The Strength of Plates 6* Glass, 
by R N Howard, Clcaver- 
Humo Press Ltd, 1949, pp 
viii + 245, price 305 net 
Electronics Experimental Techm- 

X ues by William C Elmore ft 
fATHKw Sands McGraw-Hill 
Book Co Inc , 1949, pp xviii -f 
417, price 83 75 

Spectroscopic Properties of Ura~ 
n turn Compounds, by G H 
Dirkb ft a B F Duncan, 
1949, pp xviii -h 290, price 
82 75 

Bibliography of Research on Heavy 
Hydrogen Compounds, compiled 
by Alice H Kim bale and 
edited by Harold C Urey ft 
l&iDOR Kirshenbaum, McGraw- 
Hill Book Co Inc, 1949, pp 
xiii + 350, pnee 83 25 
A n Introduction to the Gas Turbine, 
by D G Shephard, Orient 
I^ngmans Ltd 1949 pp ix + 
387, pnee 245 net 
The Presentation of Technical In¬ 
formation by Rsci NALD O 
Kapp, Orient Longmans Ltd, 
1948, pp VII 4- 147, price 6i 
net 

The Measurement of Air Flow by 
E OwER Chapman ft Hall Ltd , 
1949, pp VI 4- 293 price 305 
Colours ^ How We See Them by 
H Hartridge G Bell ft Sons 
Ltd 1949, pp XI 4- 158 price 
15s 

Statistics, by N L Johnson ft H 
Tetley, Macmillan ft Co Ltd , 
1949 pp xii 4- 294 price 
205 

Sound Absorbing Materuds, by 
ZWIKKAR ft G W KoSTEN, 
Gleaver-Hume Press Ltd , 1949 
pp IX 4- 174 pnce83(X) 

4 General Kinetic Theory of 
Liquids, by M Born ft H S 
GRsen, Macmillan ft Go Ltd 
1949, pp 98 pneo lOs 6d 
net 

Ike Handbook of Textile Industry, 
by C V S Krisknan Bureau 
of Economic Research, 1949, 
pp XVI 4- 429, price Rs IS 
Symposia of the Society for Experi¬ 
mental Biology, Macmillan ft Co 
Ltd, 1949 pp VII 4- 372, price 
355 
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Tobacco Research in India 


Thk work op tuf Committee b research sta 
tions new research and devdopmint Khtmes 
and other activities are revi(.wc*d in the Annual 
Rerort fot the period ended 1947 48 
The Central Tobacco Rcsearc i Institute Rajah 
mnndry was brought into being during the year 
Fapenments on the following lines are l^idg 
conducted at the Institute Improviraent of 
texture of seed beds effect of germination and 
growth of seedlings double transplanting of 
seedlings effect of ago of seedlings on the growth 
and the quality of the crop spacing experiments 
topping cum spacing cxponmenlb vanetal trial 
of cigarette tobacco and selection in Lanka 
tobacco It was found that incorporation of sand 
at the rate of 1 to cartloads per acre in black 
heavy soils improved the germination and estab 
lishment of seedlings A preliminary study of 
the distribution of bright grades in different regions 
of the barn revealed that there was no gradient 
within the bam from compartment to compartment 
tier to tier and section ti section even though 
there were considerable random variations within 
the bam The same held true m the case of per 
eentage of dry matter of the cured leaf 

Work at the Cigarette Tobacco Research btaiion 
Guntur on topping of the Hue eured tobacco showed 
that the operation impnivcd the yield of the Itaf 
without impairing its quality Ihe stem prop< r 
tton gained even mure than the leaf In the ease 
of Natu (indigenous) tobacco the yield suffered 
where the topping was low The best results were 
obtained where topping of the flower heads alone 
was done Two new and better strains viz H S 
13 and 42 were isolated from Harrison Special 
and these gave better yulds and col uir Certain 
synthetic strains were dtveljped which combine 
the character of resistance to mosaic disease with 
high yield and good leaf quality The new material 
obtained from Amenea was included for study 
m thi appropriate trials and it was observed 
that some of it eg Chatham Yellow Special 
and 401 had valuable potentialities fer further 
work Seeds of sovercLl Natu (indigenous) vane 
ties of tobacco were also collected and grown and 
selections made for further work Genetic studies 
indicated that the virescent leaf charact r of 
the Burley tobacco is conditioned by three similar 
recessive genes The use of compost of organic 
matter for the eradication of Ofobanche which 
appeared promising in pot experiment wait tried 
m the field and composts of several species of 
Ntcohana and also of paddy straw and J)£Uura 
were compared with plots without any compost 
Though no definite conclusions can yet be drawn 
it seems that the method will not be effective 
in controlhng Orobanche Comparative chemical 
studies revealed that there was a greater consump 
tton of carbohydrates while the nitrogenous 
constituents were not affected under flue curing 


process 1 n the slowi r sliode i. unng process both 
the carbohydrates as well as nitrogenous materials 
were us<d up to the same extent The initial 
quantity of eorh hydrates if green kaves sec me i 
to be associated with quality in different flue eured 
varieties 

Strains nsistant to 1 uborium wilt by croasmg 
improved strains with wild ones are bi ing tried at 
the Inbocco Research Station Anand Crosses 
among the improved Atdi tobacco strains were 
also made for study of hybnd vigour 1 he impor 
tance of hj. angles in ftdt le wes was studied and it 
was observed that spangks contributed to the 
swiftness m the sm >ke while green and greenish 
> Ilow areas were responsible f r strength and 
ar ima 

Work in Vir|,inia bbaro eiillivation at several 
expljratnry stati ms is being emtinued and the 
yiel Is sm king jualities and eust*of production 
of t jbae o at v ini us stations h ivc lx en estimated 
The tibacc'* griwn in Bihar Onssa and Gwalior 
statu ns shows promise and induates the possibility 
of growlVirginia tobacco in these regions 

Hie Committee, approvid a scheme from the 
Government of Bombay for multiplication and 
distnbution of improved strains of &uft tobeuxo 
K 49 and a S"' to replace Kelin and Saijpun varieties 
in Kaira distnct Gujerat The improved strains 
ore statfd to yield 15 t> 20 per cent more than 
their parents 

Ihe scheme for tobacco grading has been corned 
out on proper lines and h is created a confidence 
am mg the f irtign buyers T)unng the period 
under review the standards for lop Leaf and 
White Burley tobacco wen. n lifted and amend 
ments to the grade specifications rf Virginia Sun 
cured Virf,inia Sun cured Naiu (country) and 
Jutty tolwcco wire adopUd The number of 
grading centres increased from 13 m 1946 to 53 
in 1948 Standard samples of the grades of the 
different varieties of tobacco wire prepared in 
consultation with the members of the Advisory 
l^anel for nferrnee by the trade and the Inspec 
torate staff A scheme submitted b> the Madras 
Government for setting up a tobacco redrying 
faetor> and a cold store warehouse it (luntur is 
being considered by the Committee The question 
of organization of tobacco research in India with 
bpecial reference to the demarcation of research 
work to be done at the research stations set up 
by the commodity committees and the Centru 
Institutions t;tj a vis provincial research stations 
with a view to avoiding overlapping and waste of 
effort has been referr^ bock by the Comnuttee 
to the Government of India fur consideration An 
economic survey of tobacco production m India 
with a view primarily to ascertain the actual cost 
of production of tobacco is to be earned out by 
the Committee in the Guntur area to start with 
for a period of 2 years 
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Indian Central Coconut Committee 


Problems relating m agriculturai rrsrarch 
on coconut and technological reai^ch programmes 
carried out in various provinces are reviewed in 
the Third Annual Report (1947 48 ) of the Indian 
Central Coconut Committee 

Under the coconut research scheme in the Madras 
province, a study of the performance of adult 
trees raised from seedlings obtained from different 
types of palms hv " self' " natural and cross ' 
pollinations was undertaken on trees belonging 
to 6 yield groups viz trees ranging from over 
120 nuts per tree per annum to 40 nuts and below 
" Selfed ' seedlings and also those obtained from 
low yielding parent trees, were the least vigorous 
There is an indication that seedlings obtaim^d from 
low yielding parent trees, particularly those yielding 
40 and below 40 nuts per tree per year, ar< less 
vigorous than those from higher yielding parents 
The observations made during the current year 
show the same trends as in the previous years 

Observations on the nature or shedding of young 
nuts (buttons) in relation to varieties seasons, 
etc , were mode on trees of the ordinary tall vanety 
comprising 5 diOerent yield groups ranging from 
below 40 to above 100 nuts per tree per year, and 
also on 6 important world varieties Age of 
buttons at the time of shedding conditions of 
buttons shed pinodieity of the shedding etc 
were recorded The data gathered show that 
penodicity of shedding of buttons is almost 
similar in all the varieties under study There 
18 very little shedding before stigma tic receptivity 
of the flowers most of the sheading takes place 
within 6 weeks after receptivity Shedding 
18 maximum from the second to the fourth week 
In the low-yielding trees shedding is very rapid 
dunng the first fortnight unlike in the high yiclders 
About a third of the total number of buttons shed 
by the ordinary tall variety appears to be unferti¬ 
lized Appreciable differences arc observe^d in the 
total prcMuction and shexlding of buttons the 
difference being more pronounciM in the imported 
varieties than in the indigenous variety Maxi¬ 
mum shedding of buttons took place dunng the 
rainy season and minimum during the cold season 
Shedding was rapid dunng the hot months and the 
penod of shedding was more spread out during the 
cold months 

As a result of retting tnals conducted on husks 
obtained from 9 10 11 and 12 months' old nuts 
It was found that the out-turn of fibre from the 
12 and 11 months old husks was more than that 
from 9 months' old husks \s regards colour of 
fibre, 10 and 11 months' old husks yield the best 
coloured fibre Also from the point of view of 
length of individual fibres and tensile strength, 
the fibre from 10 and 11 months old husks was 
found definitely superior to the others Retting 
did not influence out-turn of fibre in the different 
age groups Retting for 9 months was found to be 
the optimum period required for the proper retting 
of tbo husks by the open method of retting 


Coir yarn made from the fibre obtained from the 
previous year s retting trials was subjected to the 
following treatments and studied for resistance to 
decay immersed m sea water immersed in fresh 
water exposed to sun and rain and kept in shade 
( control) Kxposing the yam to the sun and ram 
caused the maximum r^urtion in the tensile 
strength Gradual weakening of the yarn was 
particularly noticed as the period of the treatment 
(exposure to the sun and rain) was prolonged 
The tensile strength of the yarn kept m sea water was 
found to remain unimpaired for nearly 9 months 

Root Diseases of the Coconut Palm — Under this 
scheme isolations were made from roots of infected 
trees and the following organisms were identified 
Botryodtplodxa theobramae Rhitoctonia solon% and 
3 kinds of rusarium Sp Inoculation experi¬ 
ments conducted on seedlings in pots gave negative 
results Root tips of tender roots of see^ngs 
growing on the ground were exposed and inoculated 
with the fungi Rotting of the roots thus inoculated 
was noticed m a number of cases Advenbtious 
roots from adult trees were also inoculated with 
the organisms Rotting of the roots was observed 
only in a few cases 

The work on soil survey included examination 
and description of soil profiles. chemical analysis 
of soil samples from different honzons, estimation 
of available P|0| and K.O, base exchange studies 
and the analysis of clay fractions of representative 
samples from different horizons 23 samples col¬ 
lected from 7 different localities were studied 

Work on the chemical analysts of leaf samples 
from outer middle and inner whorls of healthy 
trees and those showing symptoms of the root 
disease in its different stages was continued dunng 
the year Except for a higher percentage of 
magnesium in the leaves of trees in ^vanced stage 
of the disease, there appears to be no significant 
difference in analytical figures between healthy and 
diseased trees 

In the manunal experiments at the Government 
Coconut Farm at Oochira 7 lb of groundnut cake 
and 25 lb ashes per tree gave the best yield At 
the Central Coconut Research SUUton, Kasaragod, 
manunal experiments were conducted with gr^ed 
doses of ash and green manure crem to determine 
th» optimum dosage of ash and to find out the best 
green manure crop that can successfully be grown 
under coconut trees Crotaiana sinata has given 
the best result Sunhtmp has failed Kolinn 
gave a fairly good yield but it was considerably 
lower than that of Crotaiana stnata The best 
sowing time for this is during April-May with l^e 
summer showers so that they may be a month 
old by the tune the south-west monsoon sets in 
They grow well dunng the monsoon penod and 
become ready for incorporation in the sod m Sep¬ 
tember Cultural expenments indicated that the 
yield of a neglected plot is very much lower than 
that of a plot receiving regular cultivation of the 
interspaces even without manure 
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INDIAN PATENTS 


The following is a list of a few of the Patent Appbcations 
notified as accepted in the GazeUe of Induz, Part II, ^tion 1, 
for December 1949. 


Ortnlo ffliiinlnili 

41858 New azo dyestuffs By coupling diazoiixed 
4-mtiro~4-amtn0 dtphenylamtHe-i stUpkonxc acid 
wt$h a monocuto compound obtained by coupling 
dtaioitxed l-( m- or p-amtno benzoyl ) amino 8- 
naphtkolmono or iisidphonic acid with m 
amtnophenol — I C I Ltd 

41956 Pr(^uction of new amides of p)Tidinc-3< 
carboxylic acid (accepted on 7tli December 
1949 ) Treating reactive derivative of nicotinic 
acid with an amine Cilag Ltd 

42006 New naphthalene derivatives Conversion of 
^-napktkyl-{ 2 )‘ 0 i a dtalkyl-^ alkyl-propiontc 
acids into the corresponding naphthyl {i)-pro‘ 
pumaidehydes or propanols by means of reduc¬ 
ing agents — Ciba Ltd 

40078 New pyrimidine derivatives Reacting a 
subsMuted aminopyrtmidtne with a quaternary 
saUforming agent — I C I Ltd 

40147 {^nohne derivatives Comprises reacting 
a halogen and amino substituted pyrimidine with 
aminaquinoline — I C I Ltd 

Mlsrcllaiiemn cawmkals 

40007 Production of hydroj{en Passing steam 
over ferrous oxide above the temperature below 
which It IS unstable and converting ferrosoferric 
oxide produced into ferrous oxide passing a 
reducing gas above the said temperature — I C I 
Ltd 

41242 Process for preparmg an agent for inac¬ 
tivating proteolytic enzymes Combining an 
acid-adsorbing resin with an alkyl sulphuric 
ester — E I Du Pont dk Nemours ft Co 

Pood ft Elodrsd Prodneta 

40187 Method of treating water and clanfied cane 
juice or sugar-melt to preventing scale forma¬ 
tion in steam boilers, heat exchangers con¬ 
densers, sugar factory or refinery evaporators 
Scale-forming materials are kept in colloidal 
solution by adding organic colloids and adsorb¬ 
ing the materials which are not kept in solution 
or IN colloidal solution in active surfaces of 
finely dispersed precipitate — K L Basu 

41534 A process and product for the refining of 
Uquors With activated carbon deposited on 
highly adsorbent bauxite, freed from iron salts, 
by soaking in carbohydrate meUenat subse- 
quently ctuboniied and activated — Sutcuffr 
SPEAKMAir ft Co Ltd and Tate ft Lyle Ltd 


41531 Manufacture of raw sugar By judicious 
addition of sodiam hydrosulphite during the 
early stages of the process yielding better danfi- 
cation and economies — A L Sklar 
40416 Preparation of brewers worts Afainfaining 
the temperature of the wort above tfr boiling 
point and introducing U bach in the heating 
vessel — The A P V Co Ltd 

Drada ft PfaormacaotlGajB 

39991 Manufacture of a diastatically active mouldy 
composition Providing the fungus with bed 
consisting of husks, straws, disintegrated bagasse 
or asbestos suppiemented with nutrunts — 
Raghavendra Kao ft Srbenivasaya 
41041 Production of auroomycin Inocutaiing an 
aqueous nutrient medium with a culture of 
^treptomyces aureofaciens under aerobic condi¬ 
tion — American Cyanamid Co 
41118 Preparation of ac^l derivatives of amlno- 
stilbcne sulphonic acids Acylating 4 4* dia- 
HltN05/t/^•me-2 2* disulphonic acid with a car¬ 
boxylic acid halide of the benzene senes in an 
alhaline medium — American Cyanamid Co 
41324 Recovery of streptomycin By contacting 
broths with ion exchange resin containing car¬ 
boxylic groups followed by eluting of resin with 
acid — Merck ft Co Inc 
39932 Manufacture of (1) y -\-p, -nltr^henyl-2- 
dichloroacctamidopropanc'L 3-diol Cultivating 
sireptomyces vanezuelae in contact with a nutrient 
medium and separating (1) IP -1-p-l, nitro 
phenyl - 2 - dichloroacetamidopropane-2 - diol — 
Parke Davis ft Co 

Metete ft Mstal Prodacta 

40974 Production of finely divided metal oxides 
A mixture of metal cMonde vapour and oxygen- 
conlatning gas fed into a reoc/um cAom^er is 
Ignited by a separate source of heat within said 
chamber — Saurepabrik Schwbizerhau. 

39813 Process for manufacturing cast iron Raw 
matenals combined in such proportion that 
lime, alumina and silica contents of dag falls 
when plotted on Rankin Ternary diagram 
silica-hme-alumina — Sbaillrs 
41350 Method for produebon of magnesium by 
reduction at elevated temperature Ptruring 
the said magnesium conlatning substances and 
the reducer into a slag maintained in the liquid 
state With the incorporation of either silica or 
alumiHote oil — Fonder is Db Beaufort 
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Patents of the Council of 
Scientific & Industrial Research 


MAGNETIC SEPARATOR G D Joglekar ft L C Verman 

Indian Patent No '14766 , lintiHh Patent No 633373 , 

U A Patent, Pending 


T he invention is for separation of finely 
divided magnetic matenal from an 
admixture with otficr solid non¬ 
magnetic matenal The admixture 
IS introduced into the ventun portion of a 
conduit through which a stream of gas is 
flowing and is thereby pro[x;llcd through a 
magnetic field in association with the conduit 
This separates the magnetic matenal from 
the admixture by the magnetic attraction 
of the said field To avoid turbulence, a 
curved path of uniform section is provided 
for the passage of particles through the mag¬ 
netic field The magnetic circuit emanating 






Fig I 


I'lG 2 



from the pole pieces is completed through 
an iron piece ( 25 in Fig 2 ) This arrange¬ 
ment provides a continuous magnetic field 
throughout the curvetl channel, attracts iron 
particles thrown out due to centrifugal action 
and increases the efficiency of the separator 
The magnetic separator can be employed 
with pulvcnzing mills such as ball nulls, or 
with air separators Such a unit will be 
of immense value in the manufacture of dry 
cells and carbon electrodes, m flour mills, 
paint factories and like industnes where 
fine grinding is resorted to 
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Statistics in 
National Planning 


T he growing importance of statistics 
in science and technology, and its r61e 
in national planning formed the 
subject of Prof Mahalanobis's presi¬ 
dential address to the 37th Annual Session 
of the Indian Science Congress (Poona, 
January 2, 1950) Describing the modem 
statistical theory as the result of the fusion 
of two onginaliy distinct disciplines, one 
primarily descnptive and concerned with the 
collection of data, and the other essentially 
analytic and associated with the concepts of 
chance and probability. Prof Malialanohis 
evaluated the pre-eminent status that statis* 
tics has come to occupy as a practical instru¬ 
ment in the solution of our vital national 
problems 

Pointing out that the statistical system is 
a visible mark of the economic and political 
frame-work of each country, he gave an 
account of the very high state of statistical 
developments in India in the third centur> 
Bc , in the tune of Akbar in the 16th 
century a d , and in the British period m 
early 19th century 

the theoretical side, he emphasized 
that all scientific knowledge was ba^ upon 
measurements and observations which re¬ 
presented only one portion (or a sample) 
of all conceptually possible sets of mea¬ 
surements Scientific knowledge (being 
based on formally incomplete evidence) 
was thus only probable and never absolute¬ 
ly certain In pnnciple, statistical theory 
supplied the real foundation of all induc¬ 
tive inference 

The scope and range of statistical method 
m the concrete may be represented conve¬ 
niently by construetuig " a kind of mental 


map of scientific activities " Taking pure 
mathematics (which bemg fundamentally 
deductive in nature does not itself belong 
to the field of science) as a point which has 
position but no dimension, Prof Mahalanobis 
draws concentric circles around the point to 
demarcate areas representing (1) physical 
sciences , (2) kinetic theory of gases, statisti- 
c al mechanics and thermodynamics , (3) bio¬ 
metry , and (4) statistical samphng With the 
increase in the distance from the centre, 
the factors oi variation grow more complex 
and less amenable to expenmental control 
A 5th circle can be added to indicate the area 
in which factors of vanation are neither 
amenable to control nor to experimenta¬ 
tion, not even, m the usual sense of the 
term, to sample surveys or sample censuses 
Here the only possible approach is the 
patient collection of observations, followed 
by classification and painstaking investi¬ 
gation of possible statistical relationships 
Experimentation is no longer possible, but 
it IS still feasible to compare predictions 
with subsetjuent observations Statistical 
methods are particularly appropnate in this 
field 

Social Backiround of Statlatlca 

The importance of statistics in the field of 
science is due to its supplying the general 
methods of inductive inference The growing 
importance of statistics m public estimation, 
on the other hand, is mainly due to its 
increasmg practical applications m the affairs 
of every-day life In statistical research, the 
greatest stimulus has always come from the 
need of solving practical problems Fisher's 


73 



J SCI INDUSTR RES. V 9A, 1950 


work on the design of expenments was 
necessitated by the urgent need of solving the 
deadlock in agricultural field trials Shew- 
hart's work on quality control arose from 
the need for improving the efficiency of 
inspection in large-scale production On the 
organizational side also, statistical work is 
closely determined by the special needs of 
the country and by the socio-economic 
framework The st lence of statistics is 
not only an applied science, but is also a 
public science and it is because of the close 
connection with public activities that big 
developments in statistics have always taken 
place as will be evident from a critical 
review of the growth of statistics in the 
USA. UK and USSR dunng the last 
two decades 

The Food Giisla In India 

Paucity of and. in some cases, the total 
absence of adequate statistics has been 
responsible for the inadequacy of results 
arising from the efforts that have been made 
to solve msny vital national problems The 
biggest single problem in India at present is 
the shortage of food The food position 
can be judged only in relation to population 
and other resources of the country We know 
the total geographical area of the Indian 
Union It is about 1 22 million sq miles 
On the available information, the total 
population at present would seem to be 
something between 34 and 35 crorcs The 
density of population is thus very high, 
something like 290 per sq mile, which is 
bigger than the density m most countnes of 
the world with the exception of the highly 
mdustnalizcd countnes in western Europe 
and Japan The pressure on land is 
many tunes greater in India compared to 
other countnes, with a large population 
The population is also increasing at a 
rapid rate Between 1931 and 1941 the 
rate of increase was 1 4 per cent for the 
Indian Union If this rate is being main¬ 
tained, the population of India is increas¬ 
ing at present by about 5 millions every 
year 

" About population we have some mfor- 
mation The position is much worse a^ut 
food statistics We really do not know 
the real position regarding food production 
in the country There is some mdircct 
evidence Actuanal estimates on the basis 


of the decennial censuses between 1881 
and 1931 show that there has not been 
any appreciable increase in the expectation 
of hfe at birth which hovered round or 
below 25 years during this period This 
suggests that, although population in¬ 
creased at a rapid rate, there was no 
over-all improvement of the vitality of the 
people 

The famine in Bengal m 1943 was also an 
ominous indication From the information 
collected m the course of a sample survey of 
famine conditions. I believe the total number 
of deaths was something between 1 25 to 1 5 
nulhon In 1943. the area of the undivided 
provmce of Bengal was about 78.000 sq miles, 
and the estimated population about 63 mil¬ 
lions The density was thus of the order of 
800 per sq mile, which was higher than that 
m even the most highly mdustnahzed coun¬ 
tnes in the world The temble pressure of 
population was a predisposing factor m 
the famine 

‘‘ In 1943-44, the year of the Bengal famine 
and the first year of introduction of food 
rationing, the net food import was quite 
small, only about 1 8 lb per head per year 
Dunng the last five or six years, the posi¬ 
tion has grown steadily worse The net 
import rose to about 18 lb per head m 
1948-49 and the expenditure incurred was 
something like Rs 120 to 130 crores The 
significance of this figure can be appre¬ 
ciated when it is recdled that the total 
revenue budget of the Government of 
India m 1949-50 is of^he order of Rs 320 
crores 

" Another aspect of the problem is even 
more senous If the food pr^uction and the 
home consumption remam constant, then the 
surplus commg to the market would also 
remain constant In this situation, the total 
import should mcrcase in proportion to the 
growth of population In actual fact the 
import rose from 0 33 million tons in 1943-44 
to 2 78 million tons m 1948-49, an increase 
of more than eight times in five years This 
definitely shows that the supply commg mto 
the market (through procurement or other¬ 
wise ) has been steadily decreasmg This is 
the most alarming feature of the present 
situation 

'* What IS the solution ? There is obvious¬ 
ly no smgle remedy The problem has to be 
attacked on many fronts, and statistics can 
help on all fronts . . First, every efforts must 
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fee made to increase the crop production 
Fertilizers, unproved seeds, irrigation and 
better methods of cultivation are already 
being used and must be pushed much further 
Experimentation at the research level in 
agncultural field trials must be continued and 
developed with close gearing to actual con¬ 
ditions of cultivation Another possibihty 
is the improvement of vanefies through fun¬ 
damental research in genetics TThc specta¬ 
cular increase in the yield of maize is a 
striking example of the success of such 
researches Rice offers a promismg field for 
similar work, and an increase of 25 or 
30 per cent in the yield is a definite pos¬ 
sibihty Well-equipped centres for the 
study of nce genetics should be, obviously, 
established without delay Here statistics 
can render effective help In fact, in the 
field of agncultural expenmentation and 
genetics, powerful methods hke the design 
of experiments, the analysis of variance, 
and the theory of estimation are already 
available 

" It IS certainly necessary to attain self- 
sufiiaency in food in 1951 But this is not 
enough The production of food must keep 
pace with the growth of population But not 
only food , it is also necessary to produce new 
houses, clothes and thousands of other things 
m uicreasmg quantities Production must 
keep pace with peculation The future trend 
of population in India is, therefore, a matter 
for senous concern Available evidence 
indicates that at the existing level of pro¬ 
duction, the balance has already become 
adverse A further and continual growth 
of population without a commensurate 
growth in the means of production will be 
disastrous The only way is to develop our 
national resources 

Indtuttial Deyelopment 

Rapid mdustnal development is one pos¬ 
sibility Work on a number of big muJti- 
purpe^ dams for both irrigation and power 
has already started A beginning has also 
been made with machme tools and other 
basic industries and heavy chemicals The 
buildmg of houses, electricals and other 
mnumerable mdustnes (including production 
of consumer goods) must be stepp^ up All 
this would require goods in the way of plant 
and equipment, land and buildings and 
labour 


“ It would be useful to obtam even a very 
rough idea of the capital requirements The 
ratio of the gross value of the annual product 
to the capit^ mvestment vanes widely from 
one industry to another The ratios would 
be small m the case of iron and steel or basic 
mdustnes, the gross value of the annual 
product may be somethmg like J or J or 
even i of the invested capital In electn- 
cals and lighter mdustnes the ratio may be 
unity or even higher Unfortunately, very 
little information is available As a rough 
guess the over-all value of the ratio 
IS likely to be something between ) and 
unity 

“ It IS also necessary^ to take mto considera¬ 
tion what the economists call the' multipher' 
effect To put it crudely, the multipher 
stands for the additional value of products, 
and business and other activities stimulated 
by the increase m the pnmary product ( For 
example, an increase in the production of 
steel and cement may be expected to lead to 
an increase in the building of houses and 
construction work and other mdustnes in an 
indirect wa> ) No information is available 
about the value of tlie ' multipher ' m India 
It IS sometimes guessed that the multipher 
may be something like 1 5 or so To get a 
dimensional figure, we may perhaps assume 
that an investment of, say, one crore of 
rupees would lead to an increase of an e(]ual 
amount in the national product (inclusive 
of the * multiplier' effect) The actual ratio 
may^ be somewhat higher or somewhat lower, 
but this would give a rough dimensional 
picture 

" Consider the implications To increase 
the value of the national product by one 
rupee per head per month or, say, twelve 
nipees per head per year, it is necessary to 
invest 420 crores of rupees ( = Ks 12 X 35 
irores) or £ 310 million sterling Compare 
this figure with the budget of the Govern¬ 
ment of India whicli is somethmg like 
Rs 320 crores (£ 240 million sterling) in 
1949-50 Even if this whole amount is used 
for industrial development, the value of 
the national product is not likely to in¬ 
crease by more than. say. twelve annas or a 
rupee per head per month It is clear 
that the Government of India alone can do 
very little The mdustnal development 
of India depends entirely on the efforts 
which the people of the country are pre¬ 
pared to make 
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TIm Oy«r-all PIctur* 

" This survey conveys an idea of the mag¬ 
nitude of the task in front of us It brings 
home also the need for more and better 
statistics Along with the efforts to increase 
food production, attempts must be made to 
improve the statistics not only of the produc¬ 
tion of food but of its consumption and 
distribution A gap of 10 years between 
population censuses is no longer tolerable 
It is necessary that we should have informa¬ 
tion about the growth of population every 
ear We require information about distn- 
ution of income and expenditure m different 
sectors of national economy, and in different 
strata of the population We must, in fact, 
set about earnestly to develop a comprehen¬ 
sive system of social accounting for the whole 
nation 

*' If the statistical picture 1 have placed 
before you is not ho^lessly wrong con¬ 
cluded Prof Mahalanobis, then we are in 
difficult times and are probably facing greater 
difficulties than we have ever done in the 
past The united efforts of the Government 
with the people can save us Such united 
effort can be brought about by a concerted 
action To prevent waste of money, effort, 
resources and most cntical of all, to prevent 
waste of time, planning on a national scale is 
essential 

" National plannmg has several aspects 
First, there is the preparation of plans at the 
technical level requiring help and co-opera- 
tion of workers in every branch of science and 
technology Statistics is indispensable at 
this stage for the supply of basic mformation 
Secondly, the individual plans have to be 
built into a general plan Here statistics is 
the common denominator and supplies the 
common binding medium for the whole 
Thirdly, the plan has to be implemented 
At this stage also, statistics can help in 
two ways Firstly, by establishing scientific 
controb to ensure the programme of action 
proceedmg on efficient lines Secondly, by 
conducting contmuous assessments of the 
results by keeping account of the input 
of money, effort and resources, and mcasur- 
mg what IS obtained in return The pro¬ 
cess IS never ending In the actual work¬ 
ing of the plan defects are revealed, and 
new possibilities emerge requinng con¬ 
sequential changes Statistics is again in¬ 
valuable m diagnosing weaknesses m guid¬ 


ing controlled experiments and m suggesting 
improvements Statistics is thus an m- 
tegral part of the dynamics of national 
planning 

Hop^l Signs in India 

The progress of statistics must, therefore, 
depend upon, and is closely detemuned by, 
socio-economic trends In India we have 
seen dunng the last one year hopeful signs of 
advance A Standing Committee of Depart¬ 
mental Statistics with representatives from 
the different Ministnes of the Government of 
India was established m October 1948 A 
Central Statistical Unit was created under the 
charge of a Statistical Adviser to the Cabmet 
on 28th January 1949 For the first time a 
permanent office for the Census and Vital 
Statistics was established under a Registrar 
General and ex-officio Census Commissioner 
in May 1949 A comprehensive report on 
the industrial census of 1946 was published 
in July 1949 A National Income Committee 
was set up in August 1949 to review 
the position in this field and make such esti¬ 
mates as may be possible And the 
Central Statistical Unit was converted into 
a Central Statistical Orgamzation on Decem¬ 
ber 21, 1949 All this indicates a move 
towards a more comprehensive review 
and formulation of the economic policy of 
the country 

*' Our vast population is a great asset, but 
only in a potential form In India we have 
every year a vast quantity of water in the 
form of rainfall Most of it is wasted Some¬ 
times, in tunes of flood, it becomes a menace 
But by building dams and hydraub we can 
put it to work and make it a source of power 
for fruitful production In the same way our 
vast man-ix)wer is at present lying mostly 
stagnant A great deal remains idle, and a 
great deal is wasted in inefficient production 
Perhaps it is wise to remember that, out of 
control, it may also become a menace fraught 
with grave dangers of self-destruction But, 
if we can harness this livmg reservoir of 
power, there is nothing which we cannot 
accomplish 

** So far attempts have been made to hire 
this power in a market place We should 
think seriously whether we have the means, 
or the time, to contmue to do so Conditions 
are changing rapidly It is a matter for 
senous thought whether or not the wiser 
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policy would be to rally the common man 
mto a great effort for national welfare We 
look to our pobtical leaders for guidance 
decision and action 

In a national plan saentists and techno 
logists also have to make their contii 
buttons They can give the labour of their 


British Commonwealth 
CollectLons of Micro-orgamsms 

By decision of the Specialist Conference 
held in London in 1947'*' a Bntish Common 
wealth Committee wa& established to pro 
mote the preservation of micro orgam ms in 
collections readily accessible to workers in 
aU parts of the Commonwealth The mitial 
task was to find out what cultures were 
being kept m collections university depart 
ments and other laboratories when this 
was completed attempts would be made to 
fill the lacunae revealed 

Questionnaires were sent to laboratories 
in all parts of the Commonwealth asking for 
information on the number and types of 
micro-organisms maintained and whether 
th^ would be made available to other 
workers The response to this question 
na ire was variable but sufficient process was 

• Report of Proceediags published by H M s o 
Code No 47 139 price Sd net 


thought and by the skill of their research 
and experimentation show how to overcome 
difficulties and open out new possibilities 
The statisticians have a humble r61e but 
they also can help in reaching vital decisions 
To this great task I call all my fnends 
and colleagues 


made to justify publicati >n of a Directory of 
Culture Collections in the United Kingcfom 
About 90 collections are named in the first 
edition of the Directory which is to be sup¬ 
plemented by a List of the species maintain 
ed by them 

National Committees have been appointed 
in most of the co operating countries and it 
is anticipated that similar Directories and 
Lists will be prepared for othei parts of the 
Commonwealth All workers who have 
specialized collections or who mamtam 
cult ires fur teaching purposes are asked to 
CO opeiate by getting m touch with their 
National Committee from whom copies of 
the first edition of the U K Directory can be 
obtaine 1 The Convener of the Indian 
National Committee is M Sreenivasaya Asst 
Professor of Fermentation Technology 
Indian Institute o( Science Bangalore 3 
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THE NATIONAL CHEMICAL 

OPENING CEREMONY, 


T ill opening of tlu National (lumu il 
I 'ib()nt< r\ it Poona the liisl in thi 
ch un of ck\(n National I aboiatones 
planne 1 b\ the C S I R is a landmark 
m the history of scientili development in 
India llie event whi h took jihcc on 
J minry 1 19 SO was elebrated with i 

j;,randt ur 1 h h tting its im| oi taiu e and Pandit 
Jawaharlil Nehru Prime Minister of India 
dedared thi I abontor> open in the presence 
of i large and distinguished withering of 
Indian and toriign siienlists im lading Sii 
Robirt and I adv Robinson Prof Desmond 
Btmal Prof and Madamt (unt Juliot 
Prof Hirman Maik Dr J L (ondon 
Prof P Augti (hantllor Arthur Holh 
tompton Prof D I H Rvdbeck and Dr 
S liom Hh Raja Sii Mahaiaj Nmgh 
l)rcsidtd 

I In National ( homu 11 ibontury whost 
\vorkisditt t(db\ tlu distinguished physical 
hi mist Plot I amis Willnni MtBain 
IRS owes Its cMsttn t to the farsighted 
vision ami indefatigil le emrgy of Dr 
S S Bhatnagii (licmistrv is a live subject 
with abundant and ever gn wing 'ipphcations 
in igniultiire and industiv Tins discipline 
in the moUiii sense ami into this ancient 
lind n h with s icnlili tiahlions in tlie 


openuig years of the pitsent century and 
thanks to the pioneering efforts of Arharya 
Profulh Chandra Ray thi Doyen of Indian 
chemistry it took firm root In the eafly^ 
yeais matenal faiilitiis for scicntihc research 
were few ind the number of workers limited 
With the passing of the Univeisities Act in 
1904 the teaihing of sciinct received i 
stimulus and rescanh facilities in univcr 
sity laboratoiies giadiially improved The 
impetus givin by World War I to the 
development of Indian industnes created 
also a demand for traini d chemists and the 
establishmint of thi Imperi'il Council of 
Agricultural Research and the technical 
laboritoncs associated with it as also tlie 
School of Tropical Medicine All India Insti 
tiite of Hygiene and Public Health the 
Nutntion Researdi laboratory and the 
Indian Institute of Science helped to widen 
the held covered by chemical research in 
India 1 ollowing the lead given bv Acharya 
P ( Ray imiKirtant schools of chemistry 
headed by his distmguishid pupils spning 
up all oyer tin lountry and many important 
contributions both in theoretical and applied 
chemistry were made to chemical literature 
by Indian chemists The physical chemistry 
of colloids magnetic propertus of chemical 
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compounds Rmin spcttii clitnnstn of 
terpenes and ttrixm dtn\iti\(s nitunl 
dyesluils plant and animil products in 
eluding oils and fats alkdoids icti\o jiiin 
(iples of nudidnal phnts ct( rccci\c<l 
atttntion Tin imjHirtimc of biodicmisln 
in icKtion lo Imman nutrition animil 
husbandn and agiicultuie was lecogniztd 
and this hrandi of dumistiv made lapil 
progress In tin fidd of indiistnd dun istr\ 
too notiblc contiibutions weie made and 
Departnunts of \pplied Clumisti\ wen 
established in manv Indiin um\(isiti(s 
llie growth of dumu d ns<inh in its 
early e\pansi\e pinsc was iicctssiril\ ad 
hoc Its short!omingb became nunifcst 
when the second World War broke out in 
1939 and tlu n((fss]t\ for inobili/mg dl 
sciontihc nyjunis for the war clfoit bc< imc 
rompelhiig Sndi attention as hid been 
gnen to plannmg an 1 organization of stunti 
tie nsearcli in the past fell far short of the 
leeiuirements Iheit weie few established 
Idboratones attadied to industnil (omtrns 
m India as foi instance in the U K in whieli 
the Government eoiild plant their rtscirdi 
on the pattern set b\ tlit larger induslnal 
concerns The Government of India ts 
tabhshed the Board of Seientihc & Industiial 


Resni li m 1940 ind invited Prof S S 
Blntnagar to din<t its aitivilies Ihis 
decision wis i hippy one pregnant with 
possibilities Within one year of its ineep 
turn tlu Boird unehi the dyniniit leader¬ 
ship of Dr S S Bhatnagai eompleled a 
suivey of the restarth faiihties available 
in the (oiintry aseertuiud tlu shorte ommg's 
assessed the nqiiiieiniiits and ])ut forward 
proposals lot orgniizin^ stientilu reseaich 
on i scale aditpi ite to meet tlu re(|uirements 
of the country riiese pioposals winch 
wen dm leteiiml by hold imagination and 
lonstiuttive ledisni me hided hrstly the 
h irncssing of fnihtus ivailable in university 
Iiboiatones and re start li institutions all over 
Til ha tlirough hnainial aid fir sjxtihed 
inel approved sehemes of itseardi and 
seeeindly and this is the moic enduring 
|)ie»posal which has received worldwide 
aedamition the establishment of a net 
work of \ itional Labor itoiies planned with 
due regard to the needs of both seientiiic 
rise ireh and progressive industry 
That the mods of rise arch viry with the 
evolutionary growth of v u ncc is not alwavs 
recognized Mrxlern seientific reseaidi is 
costly and demands a big investment Fx 
plorations into the mines of knowledge reveal 
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new treasures which have to be won through 
new techniques and new strategies Syste¬ 
matic pursuit of science involves team¬ 
work m which the multiple facets of a prob¬ 
lem are concurrently investigated, and 
demands abundant and specialize facilities 
both m equipment and in the quality of 
personnel Leadership in science to be 
effective should take these factors into 
account, and in addition, also the changmg 
requirements of productive enterprise, be it 
agriculture or industiy Tliese are the consi¬ 
derations which have gone into the planning 
of the new National laboratories 
In the establishment of the Laboratory 
at Poona, the House of Tata took a keen 
interest and generously donated a sum of 
Rs 8,'10,000 In 1944, the (jovemment of 
India allocated a sum of Rs 25,00,000 for 
building and other capital ex|:>rnditurc and 
the sum had to be considerably increased on 
account of higher costs The Foumlation 
Stone was laid on Apnl 6, 1947, and the 
construe tion of tlie building started in 
Februar\ 1948 In March 1949, some sections 



pRO> Jamrs W McBain, Director, 
National ( hemic al ].abor\tory 


of the Laboratory, which were functioning 
in the Council's Loboratones at Delhi 
smee 1940, began work m the incomplete 
building neanng completion Professor James 
W McBain, F R S , Ementus Professor of 
Chemistry, Stanfonl University, USA, 
joined as Director m October 1949 
The Laboratoiy is eqmpped for research 
in both pure and apphen chemistry and 
functions through eight Divisions, viz Or¬ 
ganic Chemistry, Biochemistry, Chemical 
Engineering. Plastics and High Polymers. 
Inorganic Chemistry, Physical Chemistry, 
Standardization of Chemicals and Survey 
and Information One of the most important 
functions of the Laboratory will be to work 
out ways and means for the application of 
scientific knowledge to practical problems of 
human welfare In the words of its Director 
“ We have in the creation of this Laboratory 
tangible evidence of the far-seeing aims and 
hopes of India, that have gone mto the 
careful planning and building of these splen¬ 
did laboratones India is usmg her 
newly won freetlom to turn to science for the 
iimelioration of the conditions of life of her 
jieople, and to participate m tlie progress of 
Western civilization Here I would at once 
emphasize that science and applied saence 
nee<l introdute no conflict with the highest 
spiritual and ethical traditions of humanity, 
but must be mtegrated with them '* 

In declanng the Ijiboratory open, the 
Hon'ble Pnme Minister pomted out that 
during the last two or more years the Govern¬ 
ment of India liad done somethmg subs¬ 
tantial m the matter of scientific research 
“ I think it IS rather an exciting conception 
to see large numbers of young men and 
women coming into the laboratones and 
research institutes in India and working 
with zeal and enthusiasm for the advance¬ 
ment of Indian people '* He exhorted the 
leaders of industry to shake off their indif¬ 
ference to science, and to recognize the im¬ 
portance of science not only m their own 
interests but in the interests of the country 
The National Chemical Laboratory has on 
Its staff a team of trained and tned chemists 
It has in Prof McBain a Director known 
the world over as a distmguished physical 
chemist with mature experience m plaiming 
and directing research projects Its work 
IS dedicated to the advancement of an 
exhalted subject, which, in Sir Robert 
Robinson’s words, " stands high m its own 
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right as the science of transformation of advance of the fundamental science itself 
materials giving necessary knowledge when This happy combination is very significant 
ever useful prc^ucts have to be isolated or for I am sure that the applications to be 
synthesised purified charactenred or eva made in ten years tune will depend at least 
luated But it is also an essential hand as much on the new knowledge uncovered 
maid of other disciplines and occupies a during the penod as in making better use 
strategic position between the basic physical of what we already know Started under 
groups and biological science The Labo such good auspices and enjoymg such 
ratory is well planned and equipfied Its abundant good will from scientists M over 
functions and scope are wide and to ]uote the world tlurc is everv reason for hoping 
the words of Sir Robert Robmstm on e that throuj^h its work the nation would be 
again embrace all the chief appluatums strengthened and the life of the people would 
of chemistry with due attention to the be ennehtd 








Characteristics of the Ionosphere 
over Calcutta (December 1949) 


S S BARAL, R K MITRA, D C CHOUDHURY. 
(Mrs) T K BHAR & A P MITRA 

W If dess Laboratory, Untverstiy College of Science, CakuUa 


T he following are the ionospheric data 
observed at Calcutta for the month 
of December 1949 

fig 1 represents the mean hourly 
values of the penetration frequency of 
region £ and the penetration frequencies 
and virtual heights of region in graphical 
form 1 he figures are obtained from average 
values of the data taken for each hour of the 
day for 5 days a week Fig 2 gives the 
pr^ction of the maximum usable frequen¬ 
cies which can be used for different distances 
of transmission by reflection at the 1 region 



( S HR 54 MIN AHEAD OR (. M T ) 
Fig 1—DacEMBER 1949 



At point of reflection 
F io 2 — Predicted M tJ F via F, layer 
DURING THE MONTH OT MARCH 1950 


over Calcutta for the month of March 1950 
Table I gives the different occasions during 
routine observation when sporadic E ioni¬ 
zation was observed and the values of the 
correspondmg penetration frequencies and 
heights 

Sporadic E ionization was found to occur 
frequently durmg afternoon and early part 
of the night Absorption of normal E 
echoes at mid-day was found to be small 
Ihere was an increase in region F, ioniza¬ 
tion after sunset on most of the days m this 
month 
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On the Vapour-Phase Production of ^-Cymenc 

JAMLS VLKGHfcSE 

Department of Chemistry, S N College Quilon 


CYMENE l-inethyl-4 isopropyl ben- 
«ne, occupies an important position 
among the aromatic hydrocarbons 
It IS a frequent constituent of ethereal 
oils and is synthesized in a vancty of ways 
Besides a satisfactory thinner for paints, 
varnishes lacquers and a solvent, ^-cymene 
IS the starting point for a number of products 
thymol, carvdcrol, camphor, ^-tolylmethyl 
ketone, ^-menthane dyes, acids alcohols 
styrene denvatives, resins emulsifying and 
antiknock agents, photographic developers 
explosives, etc ^ ■ It is the purpose of this 
paper to review the work on the vapour- 
phase production of /i-cymenc No attempt 
has Iwn made to present here a complete 
bibliography, but the most sigmhcant contri¬ 
butions to the subject have been cited 
Recovery from Sulphite Turpentine — The 
pnncipal constituent of sulphite turpentine 
in the manufacture of wood pulp is p- 
cymene** Its formation is perhaps due 
to the nng fission and dehydrogenation of the 
terpenes m the original wood by the action 
of free sulphur or aad or both known to be 
present m the digestor liquor, or by the 
oxidation of the terpenes to alcohols which 


are then dehydrated by sulphur’ ■ pinene —► 
dipeniene —> terpin hydrate —► tcrpmeol —► 
terpinene —► p-cymenc 

Ihe recovery of jM:ymone dunng sulphite 
cooking IS a well-known process During 
World War I, a considerable amount of this 
matenal was recovered to manufacture 
toluene and related compounds However, 
this was not the case in World War II In 
the sulphite mills m Germany, Norway, 
Sweden and I inland in the summer of 1945, 
there was no indication of any recovery of 
this material**^® 

A Committee of the Canadian Pulp & 
Pajicr Association to investigate the avail¬ 
ability of p cymenc in Canada found that 
due to the methods of heat recovery from 
the waste liquor m use in modern m^ and 
to the resultmg extremely low yield of p- 
cymene, the pr^uction of this chemical from 
bulphite waste Uquor was uneconomical'®. 

Terpene Hydrocarbons — Terpene hydro¬ 
carbons of the group Cj^Hj, have been exten¬ 
sively exammed for the vapour-phase 
roduction of /^-cymene This group em- 
races the monocychc terpenes like men- 
thenes and methadienes, and the bicychc 
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tefpenes like pmenes and carenes The rated hydrocaiixms like carane and men 
monocyclic terpenes have the same carbon thane and these also get dehydrogenated to 
framework m the nucleus as p cymene and p cymene at the mrrol^c conditional**^ ** 
the bic)rclic terpenes can attam it by fission All these transformations may be summed 
of the double ring contamed m them^^'* up by the following general ^eme 

^ Carane / iP denvatives) —► p cymene (X) 

^ i / 

Carenes—►Non benzenoid hydrocarbons —► p menthane -► p cymene 

(m denvatives )—hw cymene —>p cymene (Y) 


The hydrocarbons important from the 
pomt of view of p cymene manufacture are 
pmenes carenes pmane carane limonene 
phellandrenes terpmenes p menthane or 
similar terpenic bodies or mixtures of these 
eg oil of turpentme spent residue of 
essences sulphate turpentine 

Pmenes and carenes are available m large 
quantities from oil of turpentme they are 
convertible to ptnane and carane respectively 
by addition of a molecule of hydrogen at 
the double bond and to monocyclic terpenes 
under various conditions The monocyclic 
terpenes also occur m many essential 
oils they are recovered m substantial 
amounts from wood distillation industry 
and arc hydrogenated catalytically to p men 
thane'* 

Dehydrogenation (i) J inenes — Zelensky 
and CO workers'* '• pyrolysed d or I pinene 
with carbon dioxide over 1 d asbestos at 
190® 200®C and then over Pt charcoal at 
300X At the lower temperature the hydro 
carbons undergo simultaneous dehydrogena 
tion and hydrogenation to p cymene pmane 
and p menthane The preponderating re 
action at 300®C is dehydrogenation to 
P cymene P pinene also passes through 
anadogous transformations presumably after 
isomensation to oc pmene 

Subsequent studies with Pd and Pt'^ and 
Ni and Cu'* catalysts are m conformity with 
the above observations 

(u) Carenes — The formation of p cymene 
from carenes appears to mvolve (a) the two 
directional rupture of the tnmethylene 
nng and isomenzation to mtermediate 
non bensenoid hydrocarbons and (b) the 
dimmation of hydrogen from them with 
or without the migration of the isopropyl 
cham“'»'*“ 

Partial hydrogenolysis also occurs by the 
nascent hydrogen released durmg the course 
of the disproportionation resultmg m satu 


Route (X) would involve the breaking 
of the C, Cg linkage and a similar fission 
of the C4 Cg would account for route (Y) 
A notable distinction of the two types 
of fission IS the more facile character 
of the mode of fission m favour of 
route (X) 

(ill) Ptnane — With Pt charcoal at 300®C 
pmane is dehydrogenated to p cymene'* 
When passed over Pt Al.Os or Pt pumice or 
Pt charcoal at an hourly liquid space velocity 
of 0 2 dehydrogenation takes place to yield 
a complex mixture of liquid products and 
gases consistmg of hydrogen and methane** 
In addition to 0 and p cymene depending 
upon experimental conditions the hquid 

E roducts contam 1 2 4 and 12 3 tnmetnyl 
enzene 112 3 and 112 5 tetramethyl 
cyclohexane and 1 2 and 1 4-methyIisopro 
pylcyclohexane** Other workers'* ” have 
also p)omted out the presence of a small amount 
of o cymene on dehydrogenation of pmane 
with such catalysts as Pt charcoal Pt 
asbestos and nickel 

(iv) Carane —This saturated bicychc hydro 
carbon with Pt charcoal at 300^ m the 
presence of CO, passes through the follow 
mg changes 

This result is of great significance smee 
the meta compound the other probable 
product from carane mves by reammgement 
only para compounds'* ■* 

(v) Limonene Phellandrenes 1 erpinenes & 
p Menthane — Limonene undergoes dispro¬ 
portionation mto p menthane at compara 
tively low temperatures ( <205®C) over Pd 
Pt'’” Ni and Cu'*** catalysts However 
Komatsu and Kurata** claim quantitative 
conversion of the hydrocarbon to p cymene 
over Cu catalyst at 280® 300®C 
The action of Cu catalyst** on p phellan 
drene and of Pd catalyst'* on a terpmene 
takes similar course of transformation result 
mg in aromatic and saturated counterparts 
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Very little work is done on the dehydro¬ 
genation of ^-menthane to ^ 3 miene I paticff 
and co-worKers“*“ subjected it to the action 
of Pt-Al,0, catalyst at 230X, 240X and 
300®C, while Littmann** employed Pd 
catalyst supported on a material of high 
surface activity at 260®-70®C High yiel^ 
of j^-cymene have been achieved 

Thus, many of the dehydrogenation re¬ 
actions discussed above fall within the 
generalization that on catalytic dehydrogena¬ 
tion, the breaking of the bi- and tri-cycUc 
systems of terpene hydrocarbons lead to the 
formation of unsaturated hydrocarbons, and 
in case these form an unsaturated hydro- 
aromatic compound, complete dehydrogena¬ 
tion occurs, 11 the unsaturated hydrocarbon 
is a cyclopentane derivative, no further 
dehydrogenation takes place**.“ 

Catalysts — Consider the sunple equation 
representmg the disproportionation of ter- 
penes into ^-cymene -^ 10 ^^ 14 +H, 

The reaction in the desir^ direction proceeds 
very slowly in the absence of catalysts 
Therefore, the performance of vanous cata¬ 
lysts have been studied 

The catalysts may be summed up as 
" matenals ” which each by itself or mixed 
with one another split off free hydrogen 
while the terpenes are passed over them^' 
Of these “ materials " the most important 
are active C, salts of Mo, sulphates of 
Fe, Hg, Cu and Ca. sulphides of Ni, Co and 
Cu, oxides of Al, Co, Cr, Fe, Mn, Ni, Pt, Pd, 
Sn, V and Zn 

earners like alumma, asbestos, burnt clay, 
active C, ];>artially de^drat^ gypsum, 
kieselnhr, pumice stone, TiO|, SiO^ etc , are 
used** TTie activity of the catalyst is some¬ 
times considerably affected by the earner”-** 
Thus m the case of Pd and rt catal 3 ^ts, the 
order of activity is metal on charcoal-^ 


metal on asbestosmetal as black**, and 
metal on alumina or charcoal —metal on 
pumice** 

Temperature — Temperature plays a very 
prominent role in the dehydrogenation 
reaction I heoretically there would be in¬ 
creasing facility to dehydrogenate terpenes 
to />-cymene as the temperature rises 
since It IS an energy-consuming process, 
but the influence of the temperature is 
complex 

It IS observetl that above S50®C (even at 
lower temperatures) the ^-cymene stage is 
passed and complications arise due to the 
reactivity of the isopropyl chain and the 
fission of the C-C hnkages with the formation 
of undesirable products like isoprene, pro¬ 
pylene, methane, etc , aromatics like styrenes, 
cumene, toluene, benzene, etc , tarry residue 
and elementary carbon^-*'-**-** 

However, we cannot draw definite con¬ 
clusions as to the lower limit of temperature 
for the dehydrogenation because the activity 
of the catalyst employed dictates to a large 
extent this physical factor This is clear 
from the catalyst temperatures Tables I 
and II for the dehydrogenation of p-menthane 
and dipentene respectively. 


TABLE I - 

DEHYDROGENATION OF p-MENTHANE 


Catalvit 




•c 

1 

2 

Pt AL(V* 

Pd Ali,0,>* 

240 

200 70 

8 

Cr,0. AUO.“ 

400 65 

TABLE 11- 

-DEHYDROGENATION OF DIPENTENE 


CATALVtT 

Tchkeatum 



•c 

1 

Pd C or Al.0," 

275 

2 

Pd-C” 

200 810 

S 

CigO. with Co"* ur 

Zn oxld« on ■ cirrinr 

425-500 
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The only generalization that can be arrived 
at in this connection is that the temperature 
of dehydrogenation must be such as to effect 
maximum aromatization to ^ymenc by 
splitting off hydrogen selectively with mini¬ 
mum deavagc of C-C bonds once the p- 
C3miene carbon framework is attained 
Depending upon the experimental conditions, 
the temperature employed in the produc¬ 
tion of ^-cymene ranges from 175® to 
5S0®C 

Diluenis — If the conditions are favour¬ 
able. the hydrogen releasetl during the course 
of the aromatization tends to complicate 
matters by hydrogenolysis“*”*“ The for¬ 
mation of undesirable products thereby can 
be minimized by creating low hydrogen 
concentration m the reaction zone** One 
of the ways of accomplishing it is by ad- 
numstenng diluents with the terpeno hydro¬ 
carbon vapours to remove the hydrogen 
ejected, ph 5 rsically or chemically**'** 

The nature and concentration of diluent 
exert profound influence on the direction of 
the dehydrogenation** Ipatieff rf a/ *® em¬ 
ployed three types of diluents (a) hydrogen 
acceptors such as pentimes and benzene , 
(b) hydrogen donors such as methyl-cyclo¬ 
hexane and (c) “ neutral acting diluents *' 
such as n- and iso-pentane H,, Ng, CO,, 
SO,. NH„ air and cresol have been 
tned**w.«.« 

borne other factors affecting dehydrogena¬ 
tion ore (a) hourly liquid space velo- 
aty*®'*®'”'** , (b) pressure^^'*^'**, (c) size of 
the catalyst*® and (d) matenal of construction 
of the pyrolytic tube*’-**-” 

In Tabic III is given a summary of the 
various vapour-phase processes 


TABLE 111 


Hydrocakiuih 


CATALvar Tluperaturk 
“C 


Tcrpnnn with carbon 
arrauRciDPnt In tha nu 
cIpus ai of p-rytnene or 
allAln It by Tiulon uf tho 
duublf ring cxmUiucd In 
thnni 

OU of turprotlne 

CarfDPB 

d [Imunnna 

TerprnpnortPr|i»*np contfi 
aubatancpft 

TerwneAorterprne contg 
Bubatanen 

Oil of turpentine fm 
fnHD pinene and ilmllar 
compoundi 


Matrnals which each 
by ItBclf or mixed 
with one another 
split oS free hydru- 
Kcn»» 

Cii net** 

Lu tumlngu** 
Keduced ( u"“ 

Active 

ActKc C” 

Acti\c C** 


400 

4UU 

UfO 300 
Suitable temp. 

3&0 550 


High temp 


TABLE 111 —mna. 

Hvdrocarboii Catalvbt 


Tbmrratork 

®c. 


Terpenei or oU of turpon 
Una 


Sulphate turpentine 
Oil of turpentine 

TerpenM from spent re 
•idue of essenceB contg 
limonene pinene and 
cineole 
Pure rarene 


Monocyclic terpencs, c g 
dipeiitcue 
Lairnes 

Oil of turpentine 
Dipentrne 


Dipeuteue 


p meuthane 


Monocyclic terpenca e g 
dipentene 

Monocyclic terpenca e g 
dipentene llmunene 
teriHiioleiie and ter]»l 
nenee 


Dipentene limonene Icr 
pfnolcnc terplncnn 


Dipentene 


p mcnthanc 

Monocyclic Icrpenn. o g 
flll>rntrne 

Monotyclic tcrpenct p- 
mentnann 

Mixture of J 3 "ol methyl 
4 isopropyl and 'i% I 
methyl 2 isopropyl cy 
clohexane ami 05”o 1,1, 
2 3 and 10% 1 1 2, 5 
tetranictbylcyclohexone 
Carenea 
Carene 
Larenes 


Terpinolene 

Terploeol 

Carenea 


SalUofMo.eg NH« 
molybdate, molyb 
die add orBuIpbldet, 
hydroxides or chlo* 
rIdH impregnated 
on tlUca gel pumice 
or active C“ 

Active C** 

Sulphate of Cu, Fe or 
AcUve C" 


Sllldc ncid with one 
or more of the 
following metali, or 
their oudea of lul 
phide* Ni, Co and 
Cu« 

Pd on activated C or 
alumina** 

Partially dehydrated 
gyptum^* 

Hydrated Cr oxide 
of A1,0,« 

Activated AUOi Im 
pregnated with 1% 
Cr,(),« 

Tqul mol mlxts of 
an oxide of Cr and 
an oxide of Cu, Sn 
or 7n** 


Cr,0„M€HO,orV-0, 
on activated alu 
mlna** 

CraO| CrO, and mix 
tures of tbew with 
MnO. on carrieni** 
Cr oxide, comblna 
tiini of Cr and Sn 
uxiries best Car 
riers recommended 
nrr activated AUOi 
SIO, TIO,, burnt 
clay kirBeiguhr*^ 
CrfOp with or with 
out oxide of Cu and 
(nr) Zn on a carrier, 
e R aluinlna, burnt 
clay,silica nr kicsel 
Ruhr** 

Cr oxide together 
with an oxide from 
thfl group ruRSiat 
ing ol Fe, Co and 
Ni lupported on 
activated AI|0^** 
Platloired alumina** 


Pd on activated alu 
mina** 

Activateil AI^O. 
coiitg 6% rt“ 


CrijC), A 1 , 0 , Ni Cu" 

Partially dehydrated 
gypsum V,0„ Pt 
upturn" 

Alumina , AlaO. 
SiO,*i 

Partfally dehydrated 
gypaum*^ 

FegO, on partially 
dehydrated gyp 
Bum, ilUca partial 
ly dehydrated fer 
rous sulphate, and 
ZnO'^**•"«" 


High temp 


175 250 
300 

350 450 


275 

IttO 400 
35U 

425 480 
375 475 

400 405 
415 459 
425 525 


425 500 


400 523 


230 

290 310 
260 70 
240 


500 

500 

300 450 
250 500 
250 500 
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Alcohol — A Fuel for Internal Combus¬ 
tion Engines, by S J W Pleeth (Chap¬ 
man & Hall Ltd , 37 £^x Street, London, 
WC 2), pp XV + 259 Price 28s net 

This outstanding publication on alcohol 
as a fuel for internal combustion engmes is m 
our hands at a very opportune moment 
The Government of India have whole¬ 
heartedly committed themselves to the 
development of power alcohol as an alter¬ 
native motor fuel in the country That the 
same should have been delayed by more 
than a decade, after giving the necessaiy 
fillip to the sugar industry in the year 1932, 
18 itself very disappomting to all those wh^ 
at the very out^t had thought of me 
necessity of disposmg of the large quantities 
of molas^ in this only possible way Never¬ 
theless, interested propaganda effectively 
checked the establishment of the power 
alcohol industry in the country dunng sdl 
this penod As a consequence of this 
attitude of apathy on the part of the Govern¬ 
ment and Ignorance on the part of the pubUc, 
hi^ quantities of molasses were wast^ 
There have always been two schools of 
thought on the merits of usmg alcohol as a 
motor fuel Countnes more fortunately 
placed with regard to the availability of oil 
deposits like the U S A and Holland have 
always showed a tendency to resist the 
mtrcduction of an alternative motor fuel 
On the other hand countnes which have 
always depended on outside sources of motor 
fuel supplies have taken keen interest in 
developing alternative fuels especially as 
the short^e of the motor fuel was acutely felt 
dunng the two world wars This book is a 
dispassionate argument for developing alcohol 
as such an alternative fuel since practically 
every country which can continuously 
have the necessary farm products grown 
internally will be able to work the scheme 
of power alcohol on a permanent ba^ 
without depending on outside assistance 
The opening chapter of the book gives a 
brief but excellent review of the vanous 
enci^e^ resources of the world like coal, 
petroleum, wood benzol and alcohol It is 


rather significant that while the estimated 
coal reserves of about ten billion tons can 
last, at the present rate of consumption, for 
about sixty centunes, the oil reserves of 
about SO 000 million tons have not probably 
more than a century to last This makes 
the problem of finding out a perennial source 
of supply for motor spirit one of utmost 
importance and urgency The author's trea¬ 
tise proves the suitability of alcohol for this 
purpose 

The value of the above work is consider¬ 
ably enhanced by the chapters giving 
general mformation on alcohol and other 
uquid fuels, the processes of manufacture, 
the description of the working of mtemal 
combustion engines, with speoal reference 
to the differences made by the character¬ 
istics of hquid fuels In the description of 
mtemal combustion engmes, stress is laid 
on the practical figures of temperatures, 
compression ratios and other characteristics 
of ^wer development within the engme 
Much of the adverse criticism on alcohol 
seems to be based on its relatively lower 
volatihty compared with vanous gasolmes 
This subject of fuel volatility has Imn dealt 
with m one chapter m detail and m a tech¬ 
nical manner The subsequent two chapters 
are devoted to the subjects of knock rating 
and engme tests These subjects, which are 
highly technical m nature are presented m 
a luad and understandable way so that 
even those who have only elementary notions 
m^ understand them 

The suitabihty of alcohol as a racing and 
aviation fuel is discussed, supported by much 
exfienmental data 

It IS highly mtifying to note that we 
find m this hook a clear description of the 
much-discussed characteristics of fuel for 
mtemal combustion engmes, namely cylm- 
der wear, corrosion and gum formabon. 
In addition to these, there is the quesbon 
of water tolerance m the case of alcohol A 
detailed discussion of the last-mentioned sub- 

i ect has been helpful m determining the sta- 
nhty of the blends of alcohol with gasohne. 

In one of the concluding chapters, the 
author gives suggesbons to modify the 


88 



REVIEWS 


standardt laid down by tbe Bntidi Standards 
Institation (B«S.S. 507-193) for tJ^ testing 
of ateohol and alcohol blend^ This chapter 
IS parbcularly useful for the Indian power 
alcraol scheme, as a correct and practical 
specification is one of our urgent needs 
Ilie author has also made a survey of the 
existing literature on the subject of alcoholic 
fuds and how these fuels are used m the 
different countnes of the world The book 
concludes with a chapter on a suggested plan 
for the future The author has laid stress 
on two schemes One is to convert coal to 
hqmd products by high and low temperature 
carbonizations, by ^drogenation and by 
Fischer ^nthesis The next is to utihze the 
farm products to manufacture alcohol The 
whole subject is highly thought-provokmg 
and of utmost importance to our country 
At the end of the book twelve useful refer¬ 
ence tables are appended Each chapter ends 
with a complete list of useful references 
Everyone interested in the subject of 
power alcohol, and, in fact, in the great 
national economy that is imphed m this 
scheme, cannot but welcome this very useful 
contribution to the existing literature on the 
subject It is very gratifjnng to note that 
in one volume we get a masterly survey of 
the subject made a^nst a perspective which 
helps m understanding the problems involved. 
This book is heartily recommended to one 
and all, and it is hop^ that it finds a place in 
every library, technical and otherwise 

GGR 

Chemlatry of Insecticides, Fun^cides & 
Herbicides, by Donald E H Frear, ( D 
Van Nostrand Co Inc , New York ), Se¬ 
cond Edition, 1948, pp x -J- 417 Price 33s 

Few HELDS OF SCIENCE HAVE WITNESSED 
m recent years such phenomenal develop¬ 
ment as the field of insecticides and fungi¬ 
cides and there can be no doubt that man- 
kmd has in its possession today some very 
effective weapons for combatmg pests of 
different types The search for still more 
effective instruments contmues and, in the 
meantime, the discrimmatmg economic ento- 
molo^t or plant pathologist interested m 
practical application has to exercise consider¬ 
able care m the selection of the most suitable 
weapon from the armoury For this pur¬ 
pose, a proper understanding of the chemistry 
of the wide variety of materials confronting 


him is essential The book under review 
provides the rec^uisite chmmcal knowledm 

The first emtkm of the present book 
appeared m 1942 and the second edition 
wluch has followed the first after an mter- 
regnum of six years is an admirable exam^e 
of lucid presentation of what is admitte&y 
a difficult subject The subject-matter of 
the first edition has been rearranged, revised 
and expanded m certain places In addition 
entirely new chapters have been wntten on 
** DDT, Hexachloro cyclohexane and Chlor- 
dane " and " Herbicides " The book has 
been divided mto seven parts, vu Inorganic 
Insecticides, Synthetic Organic Inscctiades, 
Natural Organic Insechades, Fungiades, 
Spray Supplements and Residue Removal, 
Herbiades and Analytical Methods Despite 
the obvious discontmuity that would natur¬ 
ally arise m dealing with msecticides, fungi¬ 
cides and herbicides m a smgle volume, 

must be conceded that the author has 
succeeded exceedmgly well m presenting a 
coherent whole ^ch chapter is f<^owed 
at the end by a list of references pertaining 
to the subject-matter presented in the chapter 
and some of these references are as recent 
as 1946 

While it is mvidious to pomt out the more 
attractive chapters, the reviewer found the 
chapters V, X and XI dealing respectively 
with DDT, Hexachloro cydohexane and 
Chlordane *\ ** Rotenone and Rotenoids" 
and '* Miscdlaneous Insecticides Denved 
from Plants" exceptionally good It is 
perhaps inevitable that such references to 
toxiaty as have been made in the book 
should mainly be concerned with horticul¬ 
tural pests But it IS to be hoped that in 
the future edition, the scope will be widened 
and relevant mformation on the toxidty of 
msectiades to stored product pests will also 
be provided. 

The proof-reading would appear to have 
been done well, but attention may be drawn 
to some of the more important slips m ths 
connection On page 59 the fonnula for 
DDT should read as Cl,C CH( C,H4C1), 
instead of C1,C CH( C«HgCl), On pa^ 
116 the formula for ^-methyl allyl chlonSe 
should read as CH. » C( CH, )CH|C1 and 
not CH = C( CH| )CH|C1. On page 150, 
reference is made to formulae E, F, G and 
H, but the formulae themselves do not 
carry these identifying letters On page 
152, Pyrethnn II should read as Pyreth^ I 
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and Pyrethnn III as Pyrcthrin II The 
statement on page 92 that addition takes 
place at campnene double bond with simul¬ 
taneous isomerization to yield isobomyl 
thiocyanoacetate is not clear in its present 
context and needs some rectification 
The above corrections are not suggested 
in any spmt of cnticism of what is admittedly 
a valuable book The printing and get-up 
of the book are excellent and the type is 
very pleasing to read 

SKR 

The Basle of Chemotherapy, by T S Work 
& E Work (Oliver & Boyd Ltd , Lon¬ 
don ), 1948, pp XX + 435 Price 26s 

The book is a welcome addition to 
modem knowledge in a borderline field of 
study which is rapidly growing and is 
becoming a tangled mass of varied data, 
sometimes too complex for an ordmary re¬ 
search worker to comprehend The authors 
are to be congratulate on the commendable 
attempt they have made in presenting a 
readable review of the fundamental concepts 
and rationale of chemotherapy, which will 
undoubtedly be of service to workers in the 
field of pharmacy, pharmacology, bioche¬ 
mistry and therapeutics 
The book is divided into seven chapters, 
with a prologue and an epilogue The first 
chapter gives an historical account of the 
evolution of chemotherapeutic remedies from 
folklore and tradition to modem antibiotics, 
traversing the vanous phases through which 
protozoal, spirochaetal and bacterial chemo¬ 
therapeutic concepts arose and took shape 
Chapters II, III and IV then give an excellent 
account of the present state of knowledge 
of cellular metabolism, essential metabolites 
and their relation to growth factors and pros¬ 
thetic groups, enzyme kinetics and their 
inhibition by drugs A careful perusal of 
these chapters indicate the wide outlook 
and breadth of vision of the authors and 
unfolds to the readers the basic mechanisms 
that might be involved in selective drug 
action l^tween the host and the parasite 
The discovery of the antagonism between 
^-aminobenzoic acid and sulphanilamide 
provided the first real indication of a possible 
mode of action ofc hemotherapcutic agents 
and this subject is examined in detail m 
chapter V, together with other examples of 
drug antagonism in the fields of arsenical and 


heavy metal drugs The possibihties and 
limitations of metabohte analogues as drug 
antagonists have been fully discussed here 
Tlie next chapter (chapter VI) deals with 
drug resistance and here the complex 
mechanisms likely to be mvolved, pl^- 
cularly m protozoa and bacteria, are clearly 
and comprehensively exammed The spea- 
ficity of the resistance phenomenon, the 
likely nutntional and metabohe changes m 
the parasite and association of other changes 
with development of drug resistance are all 
discussed with a critical analytical judgement 
which will give much food for thought to the 
research workers The last chapter deals 
with the relation of chemical structure to 
pharmacological activity Subjects dealt 
with here mclude the variation of activity 
with structure of surface-active agents, 
basic dyes and sulphonamides, relation be¬ 
tween acid and ba^ strength and electronic 
configuration and relation of structure to 
mhibition of isolated enzymes All through, 
there is evidence of a wide and wise selection 
of materials and examples which have been as¬ 
sembled with scholarly precision and accuracy 
The book is provocative of thought in a 
field which is still far from being well defined 
However, the authors have marshalled all 
the known facts regarding the " biochemical 
basis" of chemotherapy and these nught 
lead to the unravellmg of the still unknown 
changes and reactions which at some future 
date will throw light on the ** real and funda¬ 
mental basis " of chemotherapy This will 
only be possible when the exact differences 
m the dnig reactions between the host and 
the mvading parasitic organisms will be 
more clearly known than at present In the 
epilogue the authors have remarked “ In 
chemotherapy the transition state has been 
reached, theory has overtaken fact and has 
begim to shape the future " We agree with 
this view and feel that the time will not be 
long when many known gaps m our present 
knowledge would be filled and chemotherapy 
would emerge as an exact science 
The list of references at the end of the 
book occupies nearly 50 pages and many 
research workers would consider this very 
helpful for cross references and more inten¬ 
sive study of the hterature 

B. Mukerji 

Wool Research at Torridon ; Wool Re¬ 
search, Vol 4, Carding, pp. v -I- 244, 
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1948, Vol 6. Drawing & Spinning, 
pp vu + 254, 1949 Pnce £ 1/1/- (Wool 
Industnes Research Association, Tomdon, 
Headmgley, Leeds) 

As AN ANIMAL FIBRE OF THE HIGHEST IM- 
portance m textile industry, wool has ocru- 
pied a place of unsurpassed mcnt since 
time immemorial It was probably the 
first fibre to be woven into fabric by man and 
just as it protected him in the prehistonc 
times from the ngours of the climate, it 
serves very much the same purpose even 
today No change in the course of centuries 
seems to be noticeable in respect of the 
quahty of the woven fabric The Maha- 
bharata records the gift of a fine shawl to 
King Yudhisthir by the Kmg of Pamirs at 
the time of the great Rajsuya Yagna Hand 
carding, spinning on the efuirkha wheel and 
handloom weaving of the bygone da>s pro¬ 
duced a quality fabric which stood in good 
companson with the modem mill-produced 
material Even today the same old methods 
give results which are not inferior to those 
obtained by the machines Ihe charkha as 
well as the mechanical mule both may 
produce equally fine yarn 
Where is then the need for research in the 
making of woollen fabrics in so far as the 
carding, drawing and spinning operations 
are concerned ? Answer to such a query 
may be provided only by the consideration 
of the fact that infinitely higher production 
by machine to meet the demand of goods 
today the world over make the slow manual 
labour for the vast quantities necessary 
unthinkable and once the use of machinery 
with Its possible mechanical drawbacks are 
admitted, a number of problems arise, first 
m understanding the performance of the 
machine and then in the introduction of 
improvement, both in the methods of study 
and the machinery itself Besides, a number 
of basic principles involved even in the hand 
operations previously employed which were 
formerly o^ure, now oiler a natural ex¬ 
planation in the light of the accumulated 
experience and new knowledge 

In its thirty years of existence, therefore, 
the Wool Industries Research Association has 
endeavoured to study closely the various 
problems connected with wool from the fibre 
stage to the finished fabnc and has laid the 
foundation of work which is of a lasting value 
Some of the most important mechanically 


operated units employed m the manufacture 
of woollen fabnc are the carding, drawmg and 
the spuming machmes and the two volumes 
under notice desenbe expenments devoted 
to a study of their performance under a 
vanety of conditions 

Vol 4, on carding, in its eleven chapters, 
gives an account of the development of the 
carding engine followed by a descnption of 
its action and a discussion on the forces 
being exerted on the wire and on the fibre in 
the machine The opening power of the 
card and the distnbution and movement of 
wool fibres has been then examined at some 
length Other important features dealt with 
are the variability in the performance of the 
carding machine and a consideration of the 
causes of fibre breaks in the action 

A full discussion of the value of these 
researches would take much longer space 
than could be possibly devoted here, but a 
glance at the various tables and figures 
suffices to show the patient and painst^ing 
nature of the work earned out over a penod 
covenng more than twenty-five years The 
large part played by the statistical analysis 
of the results obtained is at once apparent 
The short penod and the penod variables 
in the slubbing uniformity have been traced 
respectively to the random distnbution of the 
fibres and the mechanical pecuhanties, the 
latter being more amenable to control The 
net outcome of the work in this direction may 
be judged by a companson of the production 
of the sevci^ carding machines at the nulls 
in 1924 and in 1947 under conditions com¬ 
parable, as far as possible, regarding the 
(juality of the wool processed The 1947 
figures are higher by 20 per cent while the 
result shown in 1947 by a machine installed 
at Tomdon is still better by 10 jx^r cent over 
tlie 1924 figures This is a noteworthy 
achievement 

Vt)l 6, dealing with the drawing and spin¬ 
ning, following the cardmg operation {the 
intermediate stage of combing is to be 
treated in Vol 5 in the next publication), 
traces again the development of the process 
and considers the (|uality of sliver as regards 
its uniformity in relation to the doubling and 
the drafting usually employed The irregular¬ 
ities present in the rovings are again very 
similar to those mention^ before for the 
slubbings As the short penod vanations 
due to random fibre arrangement are predict¬ 
able from the fibre fineness data, the excess 
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is naturally attnbuted to the lack of fibre 
control in the drafting operation, giving nse 
to the drafting waves in the periodic diagram 
The factors influencing their amphtudes are 
the uneven fibre lengths and the correspond¬ 
ing settings of the rollers in the frames. As 
yet these have not been fully explamed but 
there is no doubt they will )aeld to future 
investigations. An important conclusion of 
practical value is, however, drawn that as 
the rovings become finer, the amount of 
irr^lanty introduced on drafting mcreases 
ra^y 

extensive tests on the effect of humidity 
on the tops and drawings show that by the 
tune the material is spun, the difference in 
the initial moisture regain decreases and 
tends to a constant value, at constant humi¬ 
dity, but due to hysterises a top at the 
higher regam descends to a constant value 
which IS higher than the one with an initially 
lower regain Further, the spinning effi¬ 
ciency, judged by the levelness of the yam 
and the number of breaks, is maintamed best 
at a relative humidity l^tween 65 and 70 
per cent, though above 60 per cent humidity 
the fly waste mcreases Tops with a regain 
value 17-19 per cent are the most suitable 
for the above condition 

In the two volumes published now, the 
WI R A has given an account of the work 
which will be looked upon by the textile 
students as a model contnbution to the 
methods to be employed m a difficult field 
of investigation, where a large number of 
variable factors require a close consideration 
and control. 

Nme more volumes which are to follow, 
will deal with other aspects of wool, namely 
the growth of wool on various types of sheep, 
the fibre characteristics, carbonization, scour¬ 
ing, weaving, feltmg, dyeing, finishing and 
general working under mill conditions The 
whole set will, therefore, make a comprehen¬ 
sive work which will be prized equally by the 
students, research workers, technicians and 
the industnalists as well interested in wool 

BK V. 

Elements of Aerodynamics of Super¬ 
sonic Flows, by Antonio Fern (The 

Macmillan Company, New York), 1949. 

pp x+434 Pnee | 10 0 

The subject of supersonic flows has 
become one off great practical importance 
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since the World War II, even though as a 
theoretical subject it has been of some m- 
terest earlier Therefore, the book under 
review, being the first of its kind, ought to be 
of great use and importance to any post¬ 
graduate student of aeronautical eogineoing 
and theoretical aerodynamics This fact 
IS further justified m view of the fact that 
the author discusses both theoretical aspects 
and physical phenomena of supersonic nows 
In the first chapter the author describes 
one-dimensional phenmnenon of sujiersonic 
flows and shock waves after a bnef treatment 
of the mathematical preliminaries The 
next eight chapters deal vnth the two-dimen¬ 
sional phenomena. Where mathematical 
theory becomes difficult, a ^phical discus¬ 
sion IS attempted Experimental results 
are also mdicated Such important pheno¬ 
mena as shock waves, mteraction and reflec¬ 
tion of shock waves and expansion waves, 
and rotational flows are discussed In 
addition, the author discusses profiles, effu- 
sors and difiusors and also a method of cal¬ 
culating the physical quantities mvolved 
Mathematically, the theory of characteristics 
of partial differential equations is shown to 
play an imi>ortant r61e The rest of the 
book IS devoted to a parallel treatment of 
three-dimensional flows 
The book is useful for research workers 
and is recommended as a valuable addition 
to hbranes 

AM. 

Radio Engineering, by Dr £ K Sande- 
man (Chapman & Half Ltd, London 
WC 2), Vol II. 1949. pp xxu-h580 
Pnee 40s net 

The present book is the second volume 
under the head Radio Engineering by Dr 
Sandeman. now of the Mmistry of Supply 
in the U K and formerly of the Engmeermg 
Division of the BBC The two volumes, 
according to the author's preface, onmnated 
from instructions wntten pnmanly for the 
maintenance engineers at the BBC trans- 
inittmg stations, so that newcomers with 
no knowledge of radio technique could 
acquire faimbarity with working pnnaples 
in the shortest possible tune Sub^uently, 
it was extended so as to constitute a hook of 
reference for expenenced engineers too 
The first volume consists of 16 chapters, 

1 e fundamental principles, A C circuits, 
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thermionic valves, amplifiers, oscillators, 
dnve^minnent, modulation, different types 
of transmitters — their maintenance and 
operation, feeders, aenal-coupling circtuts 
and aerials A review of this volume has 
already appeared in this Journal 

The second volume consists of 22 chapters, 
an exhaustive bibhography, and a list of 
references and an mdex of 23 pages Some 
of the more important chapters in this 
volume are balanced and unbalanced 
circuits, interference and noise, radio re¬ 
ceivers, measurmg equipment, feed-back, 
network theory, filters, founer analysis, 
complex quantities, etc A complete chapter 
of 20 pages is devoted to a comprehensive 
list of formulae which a radio engineer needs, 
including algebraic, trigonometric and elec¬ 
trical 

A special feature of this book is the exten¬ 
sive bibhography classified under a vast 
number of categones, selected from well- 
known journals like JI E E , Proc IRE, 
B ST J , E.W & Wireless Engineer, Marconi 
Review and Electrical Communication (from 
their inception up to middle of 1942 ) Thus, 
the bibliography is somewhat not quite up to 
date as it misses the past 7 years' literature — 
particularly the valuable war-time researches 
and post-war technical papers and reviews 
of war-time researches 

Further, the book itself does not cover 
the followmg modern radio engineering 
topics as radar, television, studio technique, 
valve design and recording If the author 
deals with these topics in a later volume, 
then the whole field of radio engineenng 
would have been adequately covered and 
would prove most useful for practising radio, 
radar and television engineers too 

There is no work so far published which 
covers '* radio engineenng " at a level as 
these two volumes attempt to cover So 
far, the leading work on radio engineenng 
m the English language is by Dr F £ 
Terman (McGraw-Hill) which was first 
published m 1932 and its 3rd edition ( 1947) 
18 now available While Dr Tennan's 
work covered really a veiy vast field, includ¬ 
ing such topics as " *' radar and television ", 
the treatment there is general, rather very 
terse, and not m great detail, usually 
formulae are nven without proofs The 
chapter on " radio receivers " is very scantly 


treated by Dr. Terman, while Dr Sandeman’t 
treatment is at a higher level and in additioa, 
IS clearer and more mathematical 

One special feature of this book is that 
both the treatment and presentation have a 
practical bias, in the form of technical facta, 
designs or methods, formulae, etc New 
precision methods of designing complete 
circiuts for (1) transmitters, (2) receivers, 
and (3) impedance matching devices (m 
lines) are given 

A very thorough fundamental treatment 
of " feed-back ", and a practical treatment 
of the design of electnc wave-filtets is mclud- 
ed Information on the following topics, 
which are usually skipped over m the usual 
orthodox text-books, is mcluded R F 
resistance, inductance of straight wires, 
impedance characteristics of feeders, curves 
for findmg the spectra of frequency modu¬ 
lated waves, etc 

While books like Radio Receiver Deetgn 
( 2 volumes ) by Dr K R Sturley ( Chap¬ 
man & Hall) and The Technique of Radio 
Design by Dr Zepler (Chapman & Hall) 
still stand supreme m so far as " radio receiv¬ 
er design " IS concerned. Dr Sandeman's 2 
volumes on general radio engineenng form 
useful adjuncts to general radio engmeermg 
literature, especially to one connected with 
radio transmitters in any form — design, 
maintenance, operation, etc 

The diagram, pnnting, paper and binding 
are quite good, while conforming to the 
authonzed economy standards The pnee 
of 405 per volume may appear, at first sight, 
rather high, but considering that the pnee of 
Radio Engineering by Terman ( 1091 pages) 
IS S 7 00, 405 for a technical t^k of about 
600 pages containing several charts and 
diagrams, m the light of the present-day 
book production costs m the U K , is not 
too much, especially remembering that the 
volume of sale of these highly technical and 
reference books may not be very high 

The reviewer warmly recommends Dr. 
Sandeman’s works to every radio engmeer 
and student for reference or regular study 
It is to be hoped that Dr Sandeman soon 
brings out a thu^ volume covering the topics 
which have been omitted m these two volumes 
and also publishes a supplement to the 
bibliography so os to bring it up to date 

V VLR 
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Wire Drawing Diamond Dies— 
Their Manufacture & Use 


C J ZAVERI 
Hindustan Die Co, Surat 


D iamond and tungsten carbide dies are 
used for drawing wires of ferrous and non* 
ferrous metals Tungsten carbide dies are 
particularly well sui^ for drawing wires 
of heavier Uucknesses 

fndustrtal Diamonds — Nearly 20 per cent of the 
world's industrial diamonds are used for wire 
drawing dies The white variety is soft and is 
unsuitable for dies The structure of diamonds is 
a factor demanding study and only those that 
satisfy specific requirements should hie selected for 
the manufacture of diamond dies The following 
properties arc important (1) laminary formation 
of tnin layers (2) freedom from pin holes, cracks, 
fissures spots or foreign matter, and (3) hardness 
Use of Diamonds tn Drawing Dies — Diamonds of 
very good quality should be used to ensure long 
life of the dies The tannage of material drawn 
through the die is large when quality diamonds arc 
used and for this reason it is cheaper to use dia¬ 
monds of the highest quality 

Diamond dies should bo used for drawing wires 
of 20 S W G or liner Thtiruse for16 S W G is not 
recommended as the cost of the dies required is 
prohibitive and cxpenence has shown Uiat diamond 
dies with largo bores often crack 
The weight of a diamond in carats must bear a 
certain relation to the diameter of the wire to be 
drawn A certain wall thickness must remain 
round the bore of the die to absorb the pressure 
developed while reducing tlie diameter of the wire 
An allowance in weight must be made for subse¬ 
quent re-cutting and rc-poliah ng after the die has 
Imn used fur a considerable time and a change in 
the diameter Ix^mes noticeable Such allowances, 
if made beforehand, permit the use of the same 
die for the next or third bigger size 

Table I gives the data for diameter of wire to be 
drawn and the corresponding weight of diamonds 
to be used 



TABLE 1 


S WG 

HOKK BI2K. 

Whigrt. 


mm 

carat* 

&0 to 41 

0 02340 to 0 11176 


4U to as 

U IU76 to 0 l«S04 

I 

SA to ^4 

U 10304 to U 23368 

{ 

33 to n 

0 2336H to U 20464 

1 

30 to 27 

0 20464 to U 41636 

1 

36 lu 2A 

0 41636 to U 6080 

]| 

34 to 23 

0 &08U to n 6U00 

2 

22 to 2L 

U 6006 to 0 8122 


21 to 2U 

U 8122 to 0 0144 

S 


Care of Dies — The factors which determine the 
life of a die ure 

(1) the quality of the diamond 

(2) the si 2 t. of the diamond and its mounting in 
the case . 


(3) the shape of the bore and the reduction given 
to the wire . 

(4) the quality of the bore polish . and 

(5) drawing lubneant 

1 The beat diamonds are the cheapest in the 
long run 

2 The Sixe of ike Diamonds — (i) A diamond of 
sufficient weignt and size shoula be chosen to 
guard against cracking and to permit future re- 
cuttJng and re-polishing (ii) The diamond must 
be mounted in a strong case of suitable size so that 
it may not move or expand during the drawing 
operation The process of mounting in use are 
In the ordinary process the diamond is fixed in a 
brass case and the opening is closed with copper 
or bronze by brazing. in the special process, the 
diamond la first cut to give a round disc and then 

Yr- aC—^ 
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fitted In a steel nng in which a corresponding recess 
has been made and then brazed solid with copper 
or bronze This steel nng is then fixed m a brass 
outer case and brazed 

This second process gives added strength to the 
diamonds and for economy diamonds of even 
smaller sizes than those specified can be used thus 
reducing the capital investment Dies made by 
this process are least likely to crack » the brass case 
must be strong enough to take all the forces result¬ 
ing from the drawing operation, i e the axial forces 
exerted in the drawing and representing the draw¬ 
ing pull as well as those vertical to that direction 
reprinting the pressure upon the walla of the 
drawmg cone, the pressure which tends to burst 
the diamond 

3 Tkg Ska^ of ike Bore of ike Diamond - Fig 1 
shows the dificrent parts of the bore of a diamond 
and Fig 2 illustrates the same bore when polished 
ready for drawing 

AU the dimensions of a diamond ore definitely 
related to the bore size Ihe outside diameter 
of the diamond should be equal to about eight 
times its boro and the thickness of the diamond 
about BIX times its bore The total length of the 
drawing cone should pe between half and full 
diameter of the bore and the length of the gauging 
cone the lubncatmg cone and the exit cone should 
be half the diameter of the bore 

The angle of the drawing cone vanes with ihe 
quality of the material to be drawn, with the reduc¬ 
tion in diameter of the wire sought and the lubneant 
used 

A general rule takes the drawing cone angle as 

(a) Hard material, e g steel 

(b) Medium hard material, eg 

iron . copper bronze 15®-20® 

(c) Soft matenais like alumimum 20"-25'* 

This angle of the drawing cone is the most 

important part of the boro in the diamond die 
As a matter of fact, incorrect angle results in 
unsatisfactory work both as regards the surface 
and dimension of the wire, at the same time reduc¬ 
ing the life of the die 

Fi^ 3 and 4 show the difference of the 
vrorl^g surface ABCD and FFGH when drawing 
wire with the same reduction from diameter Dj to 
Dg with an angle of 10° and 20° 

Since the reduction in both cases is the same, 
the total pressure in the bore of the die will be the 
same, but the specific pressure, i e the pressure per 
sq in exerted through the wire upon the surface 


of the drawing cone will be greater for the 
angle (20°) biiuse the surface of the cone EFGH 
is smsib w than that ol the cone ABCD On the 
other hand, one cannot choose too small an angle 
for a given reduction of wire aa the friction betwwn 
the wire and the cone increases m relation to the 
diminution of the angle This friction can increase 
to an extent that the required force for pulling the 
wire through the die becomes greater t h a n the 
“ yield point of the wire, and this results in 
biicmg the wire 

4 The Quality of ihe Polish of the Bore of a Dia¬ 
mond — The quality of the polish of the bore has a 
great influence upon the life of the dies 

Considenng Fig 2, the theoretical form shown in 
Fig 1 takes the form of Fig 2 

The finish of the polish ol the bore must be given 
with diamond powder of at least 400 mesh This 
polish is obtained on special polishing machines by 
means of diamond powder suspended in oil 



Fig 3 — Lxnoth of Fig 4 — Lxnoth or 

DRAWING CONS WHEN DEAWINO CONS WHEN 
DRAWING FROM Dj TO DRAWING FROM D| TO 
D| WITH A CONE OF D- WITH A CONE OF 

OC - 10° OC - 20° 
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Dies shonld be inspected after each run, and as 5 Tks Drmwing L^tMcmU — Thick and hard 
soon as the polish shows the laintest sign of attack, wire is drawn with powdered soap, rape oil or 
the die should be re-polished tallow Finer wire is drawn in cold soap water 

All wires pickled and annealed should be and this should remain cold during the drawing 
thoroughly cleaned and freed from loose scale and operation The drawing lubricant must be kept 
acid as they attack the polish scrupulously clean 


Scientific & Industrial Research in Australia 


C ONSEQUENT upon the enactment of the 
Science ft Industry Research Act in kCay 
1949, the Commonwealth Scientific ft Indus¬ 
trial Research Orgemisatlon took the place 
of the 22-ycar old Australian Council for 
Scientific ft Industrial Research The powers and 
functions of the Orgamxation are similar to those 
of the Council and include '' the initiation and 
carrying out of research in connection with, or for 
the promotion of, primary and secondary industries 
in Commonwealth or any Territory of the 
Commonwealth, or in connection with any matter 
referred to the Organization bv the Minister, the 
training of research workers , the making of grants 
m aid of pure scientific research , the testing and 
standardization of scientific apparatus and Instru 
ments, and the carrying out of scientific investiga¬ 
tions connected with standardization , the collection 
and dissemination of information relating to 
scientific and technical matters the publicatmn of 
scientific and technical reports and penodicals, 
and acting as a means of liaison with other coun¬ 
tries in matters of scientific research ** The 
Govemmg Body of the Organization consists of 
an executive of five persons which will be assisted 
by an Advisory Council constituted precisely on 
the same lines as the former body 

The work of the Orgaiuzation is reviewed under 
30 heads in the Annual Report A few of the more 
important research projects undertaken and com¬ 
pleted arc given below 

The Soils Division has developed improved 
spectrochemical methods of quantitative analysis 
and routine determination of the minor metallic 
components of soils and plant samples 

Studies on the soil moisture r^mc of two con¬ 
trasting soil types and relations established between 
application infiltration, and soil moisture indicate 
that It should be possible to define the irrigation 
requirements of a soil from a knowledge of its 
infiltration characteristics and the soil-moisture 
status 

Experiments on eradication of weeds have 
revealed that power kerosene gives a rapid kill of 
top growth Among the new weed killers ammo¬ 
nium trichloracctate at 100-200 lb /acre has given 
excellent results on couch grass This compound 
acts as a temporary soil stenlant and was most 
effective when applied to moist soil Chloropicnn 
and DDT have been found effective for the control 
of nut grass in tobacco-growing areas Investiga¬ 
tions on guar (Cyamopm tetragonolcha ) have 


indicated its utibty as a forage plant and as a 
source of mucilage for use in the paper and food 
industries Improved types of opium poppy 
have been evolved to yield 50 per cent more opium 
per acre than the vanetv grown previously A 
method for separating mixtures of hyoscine and 
hyoacyamme by a paction chromatmam on a 
buffered column of kieaelguhr promises to be 
useful 

It has been established that the yellow dwarf 
virus of tobacco has a wide host rann a factor 
which will be of immense help in deviung methods 
of control Growth studies of many varieties have 
been conducted and the Pusa type 142 and A/ws- 
iaphabad both from India, were outstanding for 
width and number of leaves respecbvoly Physio¬ 
logical investigations on tobac^ were concerned 
with the growth and development of the tobacco 
plant when grovoi at different levels of soil moisture 
and subjected to varying drought treatments 
The reactions of 4 growth-regulating compounds 
on the development of axillary growth (suckers) 
incbcatcd the possibility of the axillary growth 
being inhibited 

A modified techmque lor the identification of 
leaf roll-infected potato plants has been developed 
This test IB being used to measure the leaf-roll 
resistance of potato hybrids 

The behaviour of rubber plants under varying 
conditions of growth, as governed by climatic 
conditions and Intermittent water supply both 
under natural rainfall and in irrigated areas, has 
been studied 

The activities of the Animal Health and Pro¬ 
duction Division have been concerned mainly with 
roblcms relating to sheep and cattle industries 
tudies on the nutritional physiology of the sheep 
and its relations to wool prc^uction have shown 
that the rate of wool growth is determined by the 
quantity and quality of the protein available from 
the ration and the Intake of other dietary consti¬ 
tuents to meet the energy demands Oironic 
ingestion of moderate amounts of molybdenum 
precipitates more rapidly the untovrard effects of 
copper deficiency in sheep fed on copper-deficient 
pastures The relatively large amount of dnen^ 
that IS dissipated without performing any useful 
work in the animal has been proved to be directly 
proportional to the intake of fodder and to vary 
with the type of fodder These findings may be 
of importance for a rational approach to draught 
feeding 
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Anaerobic deitnicUon of Mcorbic acid in 
Sri-."®** v««rtabto waa invoatlgated In the Food 
ptvlaion In varloua buffera, varying from *H 
2 2 "to 7'0i but with no othor nddod lubitnnctf, 
m^mum rate of deetructlon waa oboerved at 
^4 As higher rates of destruction occurred in 
frat and vegetable extracts, it became apparent 
tMt some substances could exert an accelerating 
large number of substances were tested, 
and definite effects have been observed with fruc¬ 
tose, sucrose and h3^roxymethylfurfural 

Preli min a r y vrork on the canmng of bananas 
in^tes ^ necessity for ptocosslng in water at 
212 F and the need for acidification of the syrup 
to permit this procedure A product attractive m 
appearance and texture but slightly acid in flavour 
has been prepared 

The work on wood chemistry included methanol 
extraction of hgnin. study of aldehydes isolated 
from eucalypt lignins, wood carbohydrates wood 
hvdrolysis, and pulp and paper investigations 
Urea formaldehyde and melaMne-formaldehyde 
resina have been em^yed for increasing the wet 
strength of paper TTie work has revealed that 
eucalypt pulps are not as amenable to wet strength 
development by means of resins as are long-fibred 

on architectural acoustics formed an 
important part of the mvestigations in the Building 
Division Tests to determine the probable life of 
building materials under natural conditions of 
exposure have been developed Research on 
concrete roofing tiles has result in the develop- 
mmt of a now spraying device for applying a mortar 
finish which is expected to Improve the appearance 
and durabilitv of the product Investigations into 
the preparation, properbes and uses of foamed 
concrete, and a fundamental study of air entram- 
iMt have been continued Resinate compounds, 
alkali denvatives of sulpbated fatty alcohols, and 
cer^ sodium alkyl-oiyl sulphates sUbiUzed with 
Bo^um carboxymethyl cellulose and hydrolysed 
animal glue (with or without the addition of 
aluminium sulphate), have boon found suitable as 
foam-forming agents 

/^rk on the structure of the wool protein 
( keratin) and other related fibrous protein systems 
has proceed along 3 main lines dectron micros¬ 
copy, X-ray crystallography and infra-red spec¬ 
troscopy Studies on muscle and tendon, using 
electron microscopy, have provided new data 
on cellular organisation and on the distribu¬ 
tion of inorganic constituents along these protein 
fibres 


Researches on mineral utilisation, ceramics and 
refractories, organic chemicals and wool form^ 
the main lines of work in the Industrial Chenustry 
Division The nature of the surfaces of mineral 
particles after certain ore dressing operations is of 
prime in^rtance m their flotation, and the pro¬ 
perties of metal surfaces in bearings and cylinders 
determine their efficiency and wear A mathe¬ 
matical theory of the stability of the polished layer 
formed on some metals has been developed and 
has been confirmed by preliminary experimeutal 
observations using electron diffraction methods 
Automatic equipment has been developed for use 
with the mass spectrometer for the preciw measure¬ 
ment of bond diawiciatlon and loulzatlon energies 
in volatile compounds. 


The work of the Organic C2Mwnla tr y Seetkm turn 
been chiefly directed to the recovery and purifica¬ 
tion of waxes of potmtial induatruU importance, 
psuticularly those recoverable from wool 

During the year, work has continued on the 
establishment of a laboratory in the Chemical 
Engineering Department, University of Sydney, 
for the determiutkm of the phjrsf^ properties 
and behaviour of pure compounds of binary and 
ternary mixtures at high pressures Work u nof 
progress on the development of a new method 
separation based on selective adsorption which 
is bemg developed with a view to developing a 
continuous industrial process for the separation of 
chemically similar materials not readily separated 
by current industrial methods The behaimor of 
fiM solid particles suspended m gas or liquid 
media whicn is being investigated with a view to 
correlating such diverse Industrial operations as 
dust and fume removal, sedimentatkm, filtration, 
thickening and pneumatic conveying 

A four stage process for selective soap flotation 
of zircon from rutile, ilmemte and quartz has been 
developed and details of this procem have been 
published 

Rewarches carried out in the Physical Metallurgy 
Divisioa have shown that titanium is suitffislngly 
ductile, and that its tensile strength could be raised 
from 30 to 90 tons/sq in by continued fabrication 
at room temperature In studying the allotropic 
change of titamum and its alloys a new technique 
has been developed which is liwly to have a mde 
application in the study of phase transformations 
in alloys The method consists of determining the 
hydrogen pressure at different temperatures when 
a very small amount some 0 001 atomic per cent, 
18 dissolved in the metal 

Work on the nature of metallic fnetiou at the 
Division of Tnbophysics has indicated that sliding 
metal parts are deformed for a considerable depth 
below the surface of contact A new electrical 
device has been developed for the work on piston 
nng lubrication wluch permits the simultaneons 
study of piston cylinder contacts and pressure 
inside the cylinder 

A number of sensitive temperature controlUng 
instruments have been built for use in the experi¬ 
ments on diffusion and specific heat 

The Division of Metrology has developed a new 
method of calibrating angle standards by Inter¬ 
ferometry A Kosters type interferometer is being 
designed for measurements up to 300 mm 

Measurement of steps In glass surface finish 
standards by the use of multiple beam Fizeau 
interference fnnm m transmission is showing 
high promise The order of precision obtained by 
this method is 10 A ( 0 001 micron) 

Work has continued on the production of stan¬ 
dards of surface finish used for the calibration of 
instruments for measuring surface finish The best 
standards overseas consist of grooves etchvl in 
glass after cutting through a resist Improved 
grooves were obtamed by employing an unoercoat 
of metal under the wax resist llie newer method 
developed In the Division has proved quite succem- 
ful The wax resist is placed on slip gauge surface 
and after a senes of rulings have been cut from the 
wax, chromium is deputed on the exposed surface 
of the slip gauge The exposed surfaces of the 
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deposited metal are tben lapped parallel to the 
under surface by a technique developed in the 
Division This work on surface finish standards has 
led to the development of an intciestmg method for 
the production of graticules in conjunction with the 
Radiophyaics Vacuum laboratory 

A tMhnique of c:a]ibrating thermocouples at the 
freesmg pomt of various metals has been simplified 
by using a D C galvanometer amplifier combined 
with automatic recording devices A report on 
psychrometry has been prepared which includes 
the results of the work on the effect of air speed and 
element sieo on the temperature depression of a wet 
element and desenbee various types of thermo 
couple psychrometers to meet general and special 
retirements of humidity measurement 

The Physics Division has been responsible for 
some important researches in solar physics A 
theory of chromnsphertc flares develo];>cd in this 
section attributes these flares to elcctnc fields 
resulting from the changing magnetic field of 
sunspots Ihis has led to studies of the exitation 
oonditions of the hydrogen atmosphere of the sun 
and to the study of further problems concerning 
solar phenomena 

A new method of compensating a sub standard 
instrument for temperature ch^ges has been 
worked out in the h loctro technology Division 

A satisfactory design of oil filM bushing has 
been developed for use in cumpressod gas capacitor 
rated at 132 kV 

The Division of Radio Physics has made signi 
ficant advances in radio astronomy and cspeeii^ly 
m the fields of solar noise stellar radiation and 
galactic noise Studies on radio echoes from the 
moon revealed that a eontnillable signal which 
passes through thi ionosphere and returns by the 
same path provides a means <if investigating 
conditions in the highest regions of the earth s 
atmosphere 

A number of radar aids have licon perfected 
during the year Among them arc the distance 
meosunng equipment (DM1 ) which provides 
the pilot with a direct indication in miles of his 
distance from beaet ns at known points on the 
ground the multiple track range for providing 
tracks radiating from an airport by means of which 
a pilot can guide the aircraft along any c ne of the 
selected tracks the airways control radar deugned 
to allow a traffic control officer to fix the positions 
of aircraft within 100 miles of his airport 

Kinematic and dynamic studies conductul in 
the Metcorol jgical Physics Section on the wind 
structure in d(.prtssions an I anti lycloncs have ltd 
to the conclusion that thi mr tion of these systems 
IS greatly affected by the horizontal wind distnbu 
lion and dominated bv the thermal distribution 
over the regions of strong! st winds and not as 
previously supp soil ivtr the centre Studiis on 
tht physics of ram firmaticn have n staled that 
rainurips btgin Ihtir life as snow or ice particles 
as poatulattd hv Mtrgtrin on perhaps half the 
occafi ns Ftr the other half of the time ram 
appears to form without ice being present Owing 
to tht great scientific and practical importance of 


the fact that nun can fall from clonda that do not 
reach the froexing level an mtennve study is being 
made of these occasioiu and it u hoped diortly to 
have an understanding of the mechanism Mea 
Burements are being mi^e by radar observation of 
the raindrops wi&m these clouds These are 
supplemented by direct observation of the sue of 
raindrops at different levels above the ground 
made by means of a balloon borne microphone 
which transmits back to the ground by radio a 
signal proportional to the momentum of the drops 
Fxpenmenta are also made in which drops of a given 
size are introduced at known positions m particular 
clouds and careful observations made of their 
subsequent history 

A powerful expenmental method of investigating 
the artificial stimulation of rainfall by the dry ice 
process has been developed using a downvmrd 
looking radar set in an aircraft which remaina above 
the sc^ed cloud during the whole of the expen 
meat Echoes are received from the snow ice and 
raindrops produced in the cloud estimates can be 
made of thnr ure and their growth can be traced 
as they descend through the cloud As a result of 
this work a reasonable prediction can bo made of 
the effect of dry ice on any given cloud of the 
time likely to elapse before ram appears from 
the boM. and of the probability of its reaching 
the groynd 

A million volt electrostatic generator has been 
installed in the Atomic Physics Division and 
methods of controlling the potential to 0 2 per cent 
between 300 and 800 kV and to 0 5 per cent above 
800 kV has been devtlopod Electronic devices 
have been designed for stabilizing the potential 
applied tn the accelerating tube and the current 
which energircs the electromagnet that resolves 
the ion beam 

An apparatus has been constructed for magne 
tieally sorting out positive and negative mesons 
and determining their decay times 

Standardized methods and equipment for the 
assay of radioactive elements commonly employed 
in tracer terhmquo have been develops Radio 
manganese has been employed to study manganese 
mdybdenum antagonism m plants 

\ Section of Mathematic^ Instruments was set 
up as a separate unit m the ricctro technology 
Department the Section has developed useful 
instruments such as the course plotter designed to 
plot automaticallv and continuously the course of 
a vehicle in which it is mounted and fitted with a 
gyro stabilized magnetic compass unit 

In addition to the (.xisting Autiraltan JounuU 
f Scientific Htsearf^h pubhshckl by the Organiza 
lion in collaboration with the Australian National 
Research Council the Organization is eatablishing 
two new journals the Auitralian Journal of Applied 
Science and in collaboration with the Australian 
Institute of Agriculture Science and the Australian 
Vetonnary Association the iustraiian Journal of 
AgrtcuUural Research 

During the year the Information Service officers 
have prepared 250 abstracts covering material of che* 
mical interest appearing in Australian periodicals 
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SynthMls of Prunotla benzyl ketene ( m p 116°C ) con- 

ilensca ruadily with ethyl formate 
Ak klbgant mkthod foh thb and sodium to 5 7‘<limethoxyi50- 
tyntbcaa of the t5oAAVone, pru- flavone (m p t20°C ) and demet< 
netin, has been deaenbed ( durr hylation with hydrlodic atid gives 
Set , 1949, 78,404) 5 7-dihydroxyM£?flavone m p 

The action of ethyl orthofor- 193° 94° partial dcmethylation 
mate on 2-hydroxy-4 6-dimetho- with hydrobromic acid in acetic 
xyphenyl 4-DitrDbensyl ketone (1) anhydride gives 5 hydroxy>7-me- 
iQ boilmg pyndine containing a tboxyi^oflavone mp 139°-40°r 
little pi^ndtne yields 5 7-di- 

niethoxy-4'-nitrot5oflavoiic (II) in Electrophoreata by the 
M per cent yield IVunetin(m) Moylng Boundary Method 
has been synthesized from (1) by 

the sertes of reactions indicated Tub thboretical and bxprri- 
below mental aspects of the moving 

Preferential demethylation of boundary method for the deter- 
the 5-methoxyl group in (IV) can minaiion of the mobilities of 
be effected by means of alummium crystalloidal ions and colloids are 
chloride in nitrobenzene or hydro- presented in an ixccllent mono- 
bromic acid in acetic acid Such graph by H Svenason ( Mtnerologt 
partial demethylation of the 5 och Oedogi Band 32A, No 10, 
and 3-methoxyl groups in the Arkiv for hemt Sweden) Sum- 
flavonc senes so far used for the manzing the existing literature on 
synthesis of several naturally the various sources of error in the 
occumng. partially 0-methylated method the author has quanti- 
ilavones and flavonols has now tatively formulated a general 
proved to be of value also in the thcniry of electrophoretic migra- 
iroflavonc group The isoflavonc tion to account for the boundary 
(IV), a suitable intermediate for anomalies Detailed directions arc 
santal, has recently been shown to given fur the working of the 
be 5 3' 4'-tnhydroxymethoxy- author's improved form of Tiselius 
ijoAavone electrophoretic apparatus An ole- 

The naturally occumng isofla- mentary theory of the crossed slit 
voncs, daidzcn and pseudo baptc- method of observing the boundary 
genm, have been synthesized 2- is given and the sources of error in 
hydroxy-4 6-demethoxy phenyl- the method analysed The use of 
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concave mirrora Instead of lenaes 
is described and the advantages 
and disadvantages of this method 
pointed out A new method 
based on combined electrophoresis 
and conductivity measurements 
on solutions in Donnan equili¬ 
brium has been adopted for mea¬ 
suring the charge on colloids The 
mobility measurements are carried 
out on serum proteins and haemo- 
cvanin, which indicate that the 
affinity of proteins for diffusible 
ions increases wiBi the size of the 
latter The chapter on electro¬ 
phoretic analysis contains further 
evidence regarding the rehabih^ 
of electrophoretic analyses, if 
earned out carefully l^o data 
also show that mobility is a fairly 
stable property and does not 
greatly change during a drastic 
fractionation procedure The Anal 
chapter deals with preparative 
electrophoresis wherein an appa¬ 
ratus with a new sampling device 
has been descnbeil and its advan¬ 
tages pointed out 

This highly useful monograph 
should undoubtedly find A place 
in every advanced physico-chemi¬ 
cal library 

K S UURURAJA Doss 


Weed Eradicatloii by 

Synthetic Hormcmea 

1 hb Govkrnmbnt ok Dombav 
are conducting investigations on 
the weed-killing properties of now 
synthetic hormones ( Proc Indian 
Acad Set 1949. 30, 244 ) 

The following 4 preparations 
were tried (1) mothoxone or agro- 
xone containing 10 per cent so- 
dlum-4-chloro-2-methyI phonoxy- 
acetate as the active prmciple , 
(2) fcmoxinc containing 80 per 
cent of the sodium salt of 2, 4- 
dichlorophenoxyocclic acid (3) 
weed no-more containing 40 
cent of the ethyl ester of 2, 4- 
dichlorophenoxyacetic acid , and 
(4) weedonc containing 10 per cent 
of an unstated compound of 2 4- 
dichUirophcnoxyocctic acid 
The compositions were first 
used in very low concentrations 
of 1 to 10 parts per million to 
stimulate the growth of plants 
Higher concentrations of 100 to 
1.000 parts per million resulted 
in over stimulation and a short 
period of rapid abnormal growth 
followed later by death of certain 
plants All grasses and cereals 
like wheat, tArley, nee, sorghum 
and maize are not affected 
Linseed, strawberries, tea and 
coffee plants arc bkcwlw resistant. 


99 



J SCI INDUSTR RES, V 9A. 1950 


Theae weedftddea can, iberefare, 
be need with the crops mentioned 
above lor eradicating a number of 
weeds without fear of harming the 
crops. On the other hand, crops 
Uke cotton, tobacco, tomato, 
sweet-potato, brinjal, chillies and 
all legumes are extremely suscept- 
iUe As a result of tests which 
have been carried out on both 
activdy growing and mature 
htfbaceous weeds of each of the 
^edes mentioned, it has been 
poMible to classify the weeds into 
three daises. v» (1) susceptible, 
i e« those which succumb to appli¬ 
cations of I to 1 lb M acre. (2) 
Intermediate, 1 e those which 


of all lateral buds and precocioos 
gr o wth of young cane stools (/ 
mgri Rti , 1949. 77, 223 ) 

Growth observatioDB were made 
on plants grown in a disease and 
insect-free greenhouse Canes 
detatched for treatment were 
severed from the stool at, or 
slightly below, the soil level Hot- 
water treatment by immersion in 
baths at 52^ for 20 min was 
applied to stems segmented in 
various ways and to entire stems. 
After treatment the seed cane was 
planted horizontally with the 
buds at the side By means of 
spedally designed jackets, hot- 
water treatments were applied to 


^***^***^ *'^*B«k*»* YMtt 

A KSW MXTROD TOK OBTAlltllCO 
ascospores from bakers* veast 
cultures is recommended inveiving 
the direct transfer of vegetative 
cells from a solid nutrient medium 
to a solid medium containing an 
acetate The method is parti¬ 
cularly nseful in the preparation 
of ascosporeB for instructionsl 
work and for generic research in 
yeast and may also And applica¬ 
tion in yeast taxonomy (Canadmn 
J R«, 1949, 27. 179) 

The foUovnng modifications of 
the Stantial Elder method for 


require appUcations of at least 
2 lb per acre for obtaimng a kill. 
and (3) resistant. 1 e those which 
show no signs of injury or recover 
In spite of injury even when 
treatM at the rate of 2 lb per acre 
The degree of susceptibUity of 
common weeds, thevr response 
and the end results of spraying 
with these hormones have been 
tabulated The response of plants 
is conditioned by several factors 
of which the stage of growth 
of the plants and the jirevail- 
Ing temperature are most im- 
pmiant No particular difference 
m the effectiveness of the differ- 


portions of stems that were still 
attached to the growing stools of 
the cane 

The treatment stimulates the 
development of lateral buds on 
entire stems and on multiple-bud, 
two-bud and one-bud cuttings 
It it multipUed in one-bud cuttings 
by application of an auxin to the 
basal cut surfaces In entire 
stems and multiple bud pieces, 
apical dominance is greatly re¬ 
duced after heat treatment, result¬ 
ing in development of many more 
shoots than on untreated controls 
Shoots developing from buds 
located below the axis of a hon- 


producing ascospores were found 
to give better results (a) vegeta¬ 
tive cells may be multiped on a 
solid nutrient medium instead of 
in a liquid medium, thus obviating 
filtration to free the cells from the 
culture medium , (b) the liquid 

E sponilatioa medium may be re- 
laced by a solid medium prepared 
y adding 2 per cent agar to a 
medium consisting of 0*04 per cent 
dextrose and 0*14 per cent anhy¬ 
drous sodium acetate in distUI^ 
water When this medium is 
used, the cells may be transferred 
directly to spornlation medium 
from the solid nutrient medium 


ent preparations used has been 
notli^ 

Studies are being made on 
the contiol of Cy^erus ro/undMf 
(Larads) and Stnga sp wh ch are 
considei^ to be the two very sen- 
ona pests in the Bombay province 
Preuminary observations indicate 
that the use of the new insecticides 


zontally placed untreated cutting 
grow out much more slowly than 
&oots developing from buds 
located at the sides or above the 
axis of such a cutting In heat- 
treated cuttings, however, this 
position effect is considerably 
diminished, lower buds growing 
out much more rapidly In hori- 


without involving the numerical 
estimation and aainstment of cell 
suspensions and (c) when liquid 
spoliation medium is employed, 
the concentration of cell suspen¬ 
sions may be adjusted by com¬ 
parison ^th permanent density 
standards prepared and employed 
as in the estunation of bacterial 


will afford an effective method 
of controlling Cyperus rotundus 
m crops like wheat and sorghum 
Both species of Singa S iuisa and 
5 d$fmfiofa have also responded 
very quickly to the application of 
0 1 per cent of these weedicldes 
which kill not only above-the- 
ground parts of strxga plants but 
Uie underground sellings os well 


zontally placed top cuttings, the 
normal geotropic reaction due to 
cell elongation m the lower parts 
of grow& rings is suppressed by 
the hot-water treatment 

Auxin analysis of the nodes of 
sugarcane cuttings immersed for 
20 min in hot (SOX) water in 
comparison with nodes of control 
cuttings immersed for 20 min in 


cell numbers by the McFarland 
nephlometer techmqne This 
method of estimating cell concen¬ 
trations was found to be much 
more rapid than the baemocyto- 
meter method employed by Stvi- 
tial and Elder The yields show 
that these modificati on s give 
yields quite comparable to those 
obtained vnth the Stantial El Ler 


np to a depth of 6 m in about 6 
days 

SMga attack on sorghum is a 
senous problem in the provinces, 
of Bombay. Central Frounces and 
Madras and it is quite likely that 
the use of these weedicides may 
effectively solve this problem 

fltlmnlatlon of 

Sugarcane Guttlnga 

Artipicial stimulation of 
sugarcane stem cuttings by immer¬ 
sion in hot water (52X) for 20 
min results In rapid development 


tap water at room temperature 
(26X) revealed a decrease, some¬ 
times amounting to 50 per cent or 
more, in the apparent free-anxin 
level of the material treated with 
hot water Such decrease appear¬ 
ed to a alight extent only when 
tests were made immediately 
after the hot-water treatment. it 
developed gradually Consider¬ 
able indirect and direct evidence 
IS at hand indicating that 
the promotion of bud growth 
by hot-water treatment and 
a lowenng of the auxin are 
correlated 


technique The addition of a 
trace of peptone to the sr Ud 
spornlation medium nve the 
highest yields The fouowing 5 
ty^ of media employed to 
multiply the vegetative cells had 
no appreciable effect upon the 
yield of ascospores (1) dextrose 
nutrient agar, prepared by adding 
2 per cent agar to a consistenev of 
5 per cent dextrose in Difco 
nutrient broth (05 per cent 
tartaric acid added to inhibit 
bacterial contamination), (2) 

grape jnlce agar — juice of freshly 
crushed red grapes filtered and 
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diluted to 5 per cent tugar content 
and oontaiiuag 2 to 2 5 per cent 
agar (3) tomato imce agar — 2 
per cent agar added to commercial 
canned tomato jmct (talted) 
Sltered and clanfl^ 

Expenmenti on the ahiUty of 
vanoua acetates to induce ascos 
pore formation in sugar free liquid 
medium showed that best results 
are obtained with eodium acetate 
The depth of the medium was 
found to affect the ascospore for 
mation High yield was obtainod 
from tubes ( 16 mm x 150 mm ) 
in which the depth of medium was 
9 mm or leas 

Oxidation of Aldehydes 

The oxidation or acetaldehyde 
by oxygen to acetic acid can only 
bo earned out safely on a large 
scalo if salts of heavy metals are 
added to prevent the building up 
of explosive peroxide compounds 
Fxpmments wore carried out to 
determine the true rdle of manga 
nese salts which are widely used 
for this purpose 

These expenments showed that 
the speed o' reaction was depen 
dent on the manganese concentra 
tion At low concentrations the 
speed was lovrer than that of the 
manganese free reactioa whilst 
with increasing concentrati >n the 
speed rises to a maximum about 
one third greater than that of the 
catalyst free reaction 

A definite induction period was 
noted which increased with 
the higher manganese concentra 
tions Under certain conditions 
the change of the manganese (11) 
to the dark brown manganese 
(111) condition can be obsciVcd 

The sequence of effect is 

(1) Formation of a peroxide 
from aldehyde and oxygen 

(2) In the absence of catalysts* 
the peroxide gives the impulM to 
the chain reaction of aldehyde 
oxidation with molecular oxygen 
The manganese (11) salt however 
captures the peroxide and a change 
to manganese (III) salt occurs 
The chain reaction is thus hold up 
and the induction penod appears 

(3) The manganese (111) salt 
likewise decomposes the peroxide 
and transfers the oxygen to the 
aldehyde (AngewandU Ckmu 
Aug 1949 318) 

BvaloatloB of 

Antl-fiiiiftlcidal Chemicals 

An ideal FUNairiDB is one 
which IS non imtating has a low 


■easituation index suppresses 
the grosrth of the fungi and 
which at the mterphase between 
fungictdal and fungistatic activity 
does not stimulate the pathogenic 
organisms to produce antigens 
Well Lstablishu) procedures for 
evaluating all except the last 
factor are known A method for 
evaluating this factor is described 
Trans New York Acad Sci 
949 2 113) 

The method is based on the 
study of the effects of additic n of 
fungicides on tlie production of 
trichophytin the water soluble 
antigen found in the pellicle and 
the filtrate of a culture of fungus 
on Sabouraud s bouillon which are 
elaborated by fungi in thi eourm. 
of infection fnchophytin has 
been identified with the specific 
sensitizing factors The existence 
of a relationship between the 
changes in the pH of Sabouraud s 
bouillon and the appearancL an I 
the concentration of the skin test 
factor (trichophytin ) has been 
established 

The Hpecimens art tested f r 
their trichophytin content by the 
usual intr^ermal tnchophytin 
technique it is usual to (»radc 
the reactions from 1 to 4 plus 
Iodine sodium benzoate sxlium 
undecyUnate sodium propionate 
and s^ium caprylate boric acid 
penicilhn G and pemollm have 
been evaluated employing this 
method 

Gm Aiia]3raes In Sulphuric 

Acid Manufacture 

A seakch has been made in 
Czechoslovakia for a rapid snd 
reliable method of analysing gas 
eous mixtures before and alter 
passing over the catalyst in the 
manufacture of sulphuric acid by 
the contact process the standard 
apparatus if Reich is found ade 
quate for the determination of 
sulphur diixide in pyrites gases 
and others before reaching the 
catalyst The same apparatus 
cannot however be used 1 1 ana 
lyso the resultant gases after they 
have passed over the catalyst 
since sulphur tnoxide attacks the 
rubber connections 

A new simple apparatus with 
glass joints has been devised for 
collectiiig the gases from the 
reactioa chamber The gases are 
drawn in through a drechsel bottle 
containing sulphuric acid which 
removes the sulphur trioxidr 
whilst the rest of the gas under 
reduced pressure passes into a 


globe in which the nlphur dioxida 
IS absorbed and titrated with 
centinormal lodiiie solntHm Only 
10 ml of sulpbunc acid are needed 
( older methods renuired 2 litres) 
and n nomogram nas been cons 
tract d to permit the degree of 
oxidation to sulphur tnoxide in 
the final product between 90 and 
99 per cent to be read directW 
( Jnd istff tl Chemtst Dec 1949 
p 578) 

New Chromate Pigment 

A NrW CHBOHATB PIGMENT 
( barium putassuim chromate) 
known under the trade name ^ 
Pi^mnU r IS being produced on a 
pilot plant scaU ( Ckem Trade J 
1949 126 637) This compound 
has a low water solubility and 
yields 20 to 25 per cent more 
chr mau ion pir unit weight than 
the other s ilublc chromate pig 
menta 

The pii^ini. nt is produced by 
ri acting potassium bichromate 
and barium carbonate at high 
tcmp< nature 1 he bichromate oo 
tamed as fine crystalline mass is 
pulverized in a high speed 
hammir type Mikro mill fitted 
with a 0 0625 in screen Blending 
IS effected in a corabinatioa 
nbbon and paddle type blender 
\ields over 99 per cent of the 
theoretical are obtained 

The kiln is heated by an open 
propane jet Fhe reactants are 
fed at a rate of about 300 lb 
per hour and require about an 
hour to pass through to the dis 
charge end 1 he finished pig 
ment discharged from the kiln is 
obtained in yellow to greeni^ 
yellow nodules varying from 
0 125 to 0 5 in in diameter 

The pigment has been found to 
be compatible and stable with 
almost all paint vehicles and 
pigments n w in commercial use 
Its exceptionally low reactivity 
towards the vehicle acids is res 
ponsible for the excellent storage 
stability of proprietory paints 
formulated 

Sulphuric Arid Munufactun 
by Gulllmrd ProcMS 

\ new plant employing the 
Goillard process for the manufac 
tore of sulphuric acid is in opera 
tion m France at Isaoudun and 
Voves (Ckem Trade J 1949 125, 
639) 

The plant wherein a number of 
improvements have been effected 
gives an increased production per 
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cubic meter o( chamber space 
The chief feature of the Gaulard 
process is the cooling of the lead 
chambers by the atomization of 
cold SO” Bd acid by sprayug it on 
the walls of the lead cnambers 
The plant comprises a Glover 
and Gay Lussac tower, whilst the 
chambm are replaced by cylin¬ 
drical towers with lead wall of 
conalderable height ( about 18 m ) 
and 6 to 7 m m diam Atomiza¬ 
tion of the cold acid is effected by 
a turbo-disperser consisting of a 
vertical turome placed below the 
roof in line with the axis of the 
tower and controlled by means of 
a toothed gear, or by direct con¬ 
nection with a vertical electnc 
motor placed on top of the roof 
and protected from gases and 
acid sprays The acid is sprayed 
mi to the walls in the form of a 
dense rain, part of which adheres 
to the wall and falls in a thin 
layer which completely covers 
and cools the lead l^e other 
part, dispersed by the impact 
against the walls, is divided mto 
minute droplets which form a mist 
of acid, the density of which 
decreases from the wall to the 
centre The following conditions 
are thus realized (1) the lead 
walls are constantly protected and 
cooled by a layer of cold acid 

(2) a dense mist of dilute acid 
protects the lead wall from the 
not nitrous gases of the central 
portion and provides the water 
required by the reactions and 

(3) a hotter central sono These 
are the optimum conditions for 
the manufuture of sulphuric acid 
by this process The transforma¬ 
tion of sulphurous acid into 
sulphuric acid takes place in two 
successive but independent pha¬ 
ses (1) inside the hot zone for¬ 
mation of the nitrous solphunc 
acid and (2) touwds the wall- 
hydration of nitrated acid and 
reaction of nitrous acid and 
formation of ordinary sulphunc 
acid 

Microscopical Examination 
of Worn TextUs Articles 

For dbsionino cloth structure 
for specific purposes and for 
designing machines to evaluate 
the suitability and scnnccabiUty 
of fabrics for these purposes it is 
snential to know what happens 
to the fibres during wear and 
breakdown of the fabric and 
whether a similar effect is pro¬ 
duced on the fibres by the testing 
machines. A systematic micros¬ 


copical examination of fibres from 
worn textile articles and garments 
during and at the end of their use 
together with their comparison 
cloths subjected to labora¬ 
tory tests are detailed m a memoir 

No 4, 1949) of the Shirley 

nahtute 

The cotton garments and arti¬ 
cles examined have comprised 
shirts, white overalls, khaki over¬ 
alls pyjamas, handkerchiefs, 
cushion covers, umbrellas, etc , at 
various stages of thotr wear and 
tear Each garment was thorough¬ 
ly inspect^ and a record was 
made of the structure of the cloth, 
the position and type of break¬ 
down, and how far and in what 
mamier the warp and weft res¬ 
pectively contnbutod to this 
oreakdown Microscopical exami¬ 
nation was made of the fibres from 
the worn and torn portions The 
fluidity of the matenai was deter¬ 
mined from worn parts of the 
garment and when possible from 
those parts of the garment which 
had suffered least wear and 
tear 

The Congo red stainmg method 
was used for the microscopical 
examination of the fibres, the 
mounts bring examined with a 
lOx eyepiece a f objective, 
and daylight illumination Exa¬ 
mination of all the garments has 
shown certain well-defined factors 
which contribute to breakdown 
but which function in varying 
degrees 

A sjrstematic exammabon has 
been made of the breakdown of 
worn hnen woollen, silk and 
rayon fibres The mechanism has 
been found to be substantially the 
same m all the fibres All of them 
break at right angles to the long 
axis of the fibre as a result of wear, 
and the cotton and flax show 
some preliminary cross-markings 
In none of the fibres does there 
appear to be any relation between 
the inclination of the fibriUae and 
the lines of segmentation 

The investigation has shown 
that although textiles m service 
undergo a varying amount of 
chemical deterioration through 
laundering exposure to light and 
atmospheric conditions, failure is 
mainly due to a vreakening of the 
structure caused by mechanical 
breakdown of the individual fibres 
and that the mechanism of break¬ 
down is substantially the same for 
the fibres cotton, wool linen, silk, 
and rayon Only those fibres 
held firmly by tension, pressure or 
filling, suffer intense a^asive 


action The breakdown of a targe 
proportion of the fibres is caus^ 
by transverse cracking which, 
judging by the location of the 
position of maximum weakness in 
the textilea ezaznined, is the duect 
result of flexing a^ bending 
stresses suffered during wear 
Fibres on the surface nmch are 
only lightly held, suffer a gentle 
abrasive action The general 
weakenmg of the fabric strocture 
and the majority of the tears and 
splits which occur in many worn 
garments are a direct consequence 
of this fibre breakdown 

Mounting of Goal Spedmena 
for Electron Microscopy 

A NEW METHOD OF PKEPARINO 
specimens for the electron nucroe- 
cope which reveals more clearly 
some of the finer details of coal 
structure not yet fully understood, 
is reported The technique con¬ 
sists in taking a plastic impreMion 
of the surface of a polished cube of 
coal, and then photographing the 
impression through an electron 
microscope The older technique 
of peeling or slicing thin sections 
of coal gives speamens which are 
too thick for study The plastic 
repbeas are about one-tenth of a 
micron the desirable thickness 
I Sft^nce NewsUU^f, 1949 5fi, 
2 %) 

cubes, about the size of 
large dice, are polished and then 
placed briefly In on etebmg bath 
of chromic acid-sulphuric acid 
Aft^ washing and drying in 
filtered air, they are dipped in a 
solution of polyvinyl formal Over 
this a second layer of film, mtro- 
cellulose, is applied When dry, 
the double film of polyvinyl formal 
and nitrocellulose is stnpped off 
This film, bearing an impression 
of the coal’s si^ace structure, 
IB photographed through the 
electron microscope 

Heavy Forgings Industry 

in Francs 

The Technical Centre of the 
heavy forgings mdustry organized 
a conference at Pans during 1949 
to which representatives of the 
industry from several foreign 
countnes were invited for ex¬ 
change of views on the latest 
developments The papers con- 
tnbuM to the conference are 
edited and published by the 
DocummUatton CetUfB /or i¥on 
St$€l imdustry (CDS) of France, 
12 rue de Ims 8 
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The pubUcatlon contains a 
re p ort of the speech made by M 
Mercier, Director of the Technical 
Centre of the heavy iorgmgs 
industry, reviewing the origin and 
actlviUM of the organisation 
which was founded with the object 
of (1) undertaking a study of 
problems of interest to the forging 
Industry, (2) serving as an infor¬ 
mation centre for the various 
units of the industry and (3) help¬ 
ing the manufacturers bv solving 
specific problems which might 
artse in tne industry 

Another interesting article con¬ 
tained in the publication relates 
to the advances made in the use of 
forging manipulators which en¬ 
abled the Americans to produce 
more forgings at a faster rate with 
a reduction in man-power per 
forge unit 

^ul Fnart, Director-General 
of Dembiermont Works, m his 
paper gives a detailed analysis 
of the costs in heavy forguigs 
taking into account the principal 
factors, vu metal, heating for 
forging, the different items which 
enter into the cost analysis of 
forging operation, works on cost 
etc 

* The heavy forging press — 
its application and design ’ is an 
interesting contribution made by 
J A Sanderson This paper 
deals with the present position of 
heavy {urges generally in supply, 
the forgings in demand today in 
respect of quality dimensions and 
weight It gives the distribution 
of the heavy forging presses and 
makes a cntical examination of 
the position of the heavy forging 
industry of France 

Other interesting contributions 
deal with thermal treatment of big 
forge pieces, the manufacture and 
propc^es of an alloy steel rotor 
faring and the refractories em¬ 
ployed for lining reheating fur¬ 
naces The pubhcation is of 
great value to those interested in 
the mechanical treatment of 
metals and the latest researches in 
that field K Vyasulu 

Producer-ftM for 

Road Transport 

Work conducted at the Fuel 
Research Station, England, relating 
to design and development of 
producer-gas equipment, prepara¬ 
tion and examination of suitable 
fuels, and by controlled tests on 
the test bench and on the road ore 
described ( Proc Inst meek Engrs , 
1949, 161. 81 } 


Supplies of charcoal being in¬ 
adequate, anthracite and low- 
temperature coke were examined 
The performance obtained with 
anthracite was improved by activ¬ 
ating it with sodium carbonate 
When different coals were carbon¬ 
ized at low ' temperatures a 
low-rank, non-coking coal gave a 
more suitable fuel than a high- 
ranking coal The effect of vana- 
tiona in the quality of the fuels due 
to variations in the volatile matter, 
ash and moisture content and size 
were studied and a specification 
for transport producer fuel was 
prepared 

A new dry-blast cross-draught 
producer, known as Government 
emergency producer, capable of 
using either anthracite or low 
temperature coke was developed 
The design is simple, and the 
complete unit is mounted upon a 
trailer Baaed upon the pmor- 
mance data avaimble from tests 
on three producers, a new design 
was developed incorporating the 
use of preheated oir and steam 
This new unit is the Government 
utility producer, and is mounted 
as a frame unit The above two 
units were developed for lor- 
nes having engines of 2 to 4 
litre capacity A number of 
filtering devices such as fabrics 
centrifugal granular, fibrous wet 
washers, etc were examined for 
the above two types of producers 
Sisal tow was considered a promis¬ 
ing material, and a two-stage 
filter was developed and us^ 
G 1) JOGLEKAS 

Slaal Wax 

Methods rklatino to the re- 
covery of wax from sisal leaves arc 
summarized in two patents recent¬ 
ly asaignod to a British chemical 
company (CJksM Age 1949 61,812) 

The first of these clanns an 
improved process for the extrac¬ 
tion and purification of sisal wax 
The sisal flesh is extracted with an 
organic solvent, such as a mixture 
of benzene and ethyl alcohol, or 
trichlorethylene, at a temperature 
approximately the boiling point 
of the solvent, to extract the wax 
and other substances The re¬ 
sulting products are treated with 
an absorbent, comminuted or not 
to eliminate impurities The sol¬ 
vent is then distilled off After 
addition of absorbent to the hot 
wax solution, the whole mixture 
is subjected to hot filtration and 
the purified wax filtrate recovered 
This is then distilled The absor¬ 


bent may be charcoal, activated 
carbon alumina, bone meal, etc 
It may be used in various ways. 
in one example, the solution is 
passed through a heated column 
containing alumina 

The second patent is broader 
in Its title and comprises the 
recovery of wax from plant leaves, 
espoclally of sisal, flax, jute and 
others The proportion of solvent 
to material treated may in some 
cases be 5 1 The mom steps 
consist, as before, in extrocti^ 
the leaves or flesh with an organic 
solvent at the boiling point, or 
Just below It The solvent is 
distilled off or the solution cooled 
to deposit extracts The residue 
left alter distillation or the deposit 
resulting from ccxillng is rmis- 
solved In the same or similar 
solvent The solution may be mix¬ 
ed with absorbent before filtenng 

New Synthetic Rubber 

The DEVst-oPMENT or a new tvpb 
of synthetic rubber-like material 
is reported at Leverkusen in 
Germany ( Chem Trade J , 1949, 
125, 6%) 

rhe material is made by the 
addition reaction between di- 
isocyanatcs and the ahphatic 
linear polyesters which possess 
hydroxyl or carboxyl groups at 
the end of their chains iWely 
aliphatic linear polyesters, such as 
those made from adipic acid and 
glycol with molecular weights in 
the region of 3 000 to 4,000 have 
so far found no application in the 
plastics field, since th^ mostly 
soften below 100®C By treat¬ 
ment with a di-iBocyanatrs-naph- 
tha1one-l-5-di-isocyanate in parti¬ 
cular, they Rive materials pos¬ 
sessing propei^es very similar to 
those possessed by vulcanized rub¬ 
ber, these have been given the 
provisional trade name of " Vul- 
kuUan" The di-isocyanate is used 
in excess and there is evidence 
that there is some ring formation 

Niobium Steel 

A NEW NIOBIUM STEEL, G32, 
mainly for use in the rotor blades 
m advanced Jet engines and tur¬ 
bines, has been developed in the 
research laboratories and works of 
WtUtam Jessop Sons, Sheffield 
The steel can operate efficiently 
under very high stress in tiie 
region of 750°C Another steel for 
duties at temperatures up to 
850*G 18 in the offing (CAam 

Trade J, 1949, 125, 636). 
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Ntotnum steels are also expected 
to find valaable uses for sucn pur¬ 
poses as Industrial heat-treatment 
furnaces 

Indian Standards 

TncMloreikyUne —A dkapt Indian 
standard sixxificatJon for the 3 
fpades — chemically pure phar¬ 
maceutical and commercial —■ of 
trichlorethylene has been develop¬ 
ed by the Indian Standards Insti¬ 
tution Requirements for the 
following testa have been pros¬ 
cribed specific gravity residue on 
evaporation, range of distillation, 
acidity, free chlorine, chlondcs, 
phosgene, aldehyde and acetylene 
The stability and the mettuxl of 
storage, marking and delivery are 
also included 

5odfMm Tkiosuipkiite SuiphtU 6* 
Bisulphite — Three draft stan¬ 
dards for sodium thiosulphate 
sodium sulphite and sodium bisul¬ 
phite have been prepared Com¬ 
mercial, photographic, pharma¬ 
ceutical and analytical reagent 
grades are covered fur thiosulphate 
and sulphite while only commer¬ 
cial and photographic grades 
are specifterl for bisulphite The 
requirements relate to purity of 
materials, pH value, and tolerance 
limits for matter insoluble in 
water, iron, heavy metals arsenic 
and other impurities Appendices 
are included in each draft standard 
for procedures of sampling nnd 
methods of testing the matenal 
for conformity to the prescribed 
requirements 

Ethyl, Butyl 6- Amyl Aceiaies — 
The Fine Chemicals Sectional 
Committee of the Indian Stan¬ 
dards Institution has prepared 3 
draft Indian standards relating to 
commercial and pure grades of 
ethyl acetate, butyl acetate and 
amyl acetate 

Limits have been prescribed for 
specific gravity, residue on eva- 
jMration, acidity, ester content 
and the quality of liquid distilhng 
between certain specified tempera¬ 
tures at ntaodvd atmosphenc 
pressure A test for freedom from 
water has also been included The 
draft standards also contain 
appendices, giving the procedure 
lor sampling and the methods of 
testing the materials for confor¬ 
mity to requirements 

Comments on these draft stan 
dardf will be received by the 
Director, Indian Standards Insti¬ 
tution, Delhi 2, up to April 
1950 


Aanounenmontg 

Indian Science CongreUt 1951 — 
Dr H J Bhaba. F R S . Director 
of the Tata Institute of Funda¬ 
mental Research, Bombay, has 
been elected President of the 
Indian Science Congress. 1951. 
to be held in Calcutta llie Sec¬ 
tional Presidents are Mathe¬ 
matics Dr C Racine ( Madras) , 
Statistics Mr A R Sinha 
( Calcutta ) , Physics Dr C S 
Venkateswaran ( Trivandrum ) , 
Chemistry Prof K C Shah 
( Bombay) , Geology Dr J B 
Auden ( Calcutta) Botany Dr 
B B Mundkur (Delhi) , Zraogy 
Dr N C ChatteHee (Dehra Dun), 
Anthropology Mr S S Sircar 
( Calcutta) , Medical and Veteri¬ 
nary Sciences Dr G Sankaran 
(Calcutta), Agricultural Sciences 
Dr J K Basu (Calcutta), 
Engineering Prof M S Thaclw 
( Bangalore) 

The Pan~Indtan Ocean Science 
Confess iPIOC), sponsored on 
the Tines of the Pan-Pacific Science 
Congress, will hold its first session 
In India immediately after the 
1951 session of the Indian Science 
Congress 

The Cmincil of the National Insli* 
tiUe of Sctencss has elected the 
following foreign scientists as 
honorary fellows Prof P Debye 
(Cornell Gnivcralty, USA), 
Prof M Von Laue (&rlin Univer¬ 
sity ), Prof Ervin Schordingar 
(Institute for Advanced Studies. 
Dublin) and Prof M Seigbann 
(University of Uppsala Swe¬ 
den ) 

The following office bearers were 
elected for the year 1950 Presi¬ 
dent, Prof S N Bose, Vice- 
Presidents, Prof A C Banerji and 
Dr K b Knshnan . Foreign Sec¬ 
retary Dr j N Mukheriee, 
Secretaries Ftof D S KoUian 
and Dr H S Fruthi 

The Indian Academy of Sciences — 
Dr C V Raman has been elected 
President of the Indian Academy 
of Sciences for the term 1949-52 
at the 15 th Annual Meeting of the 
Academy held at Bombay Prof 
S Bhagwantam of Osman la Uni¬ 
versity Dr V R Khanolkar of 
the Tata Memonal Hospital, 
Bombay, Dr Mata Prasad Prin¬ 
cipal of the Royal Institute of 
Science Bombay, and Prof T R 
Seshadri of Delhi University, have 
been elected Vice-Presidents 

The Nobel Pnse t« Chemistry for 
1949 has been awarded to Prof 


G F Giauque of the University of 
California 

Prof Af 5 Thacker, head of 
the Power Engmeering Depart¬ 
ment of the Indian Institute of 
Science, Bangalore, has been 
elected a Fellow of the American 
Institute of Electrical ^glneert 

The Lady Tata Memorial Trust are 
offering nx scholarships of Rs. 250 
each per month for tlm year 1950- 
51. commencing 1st July 1950 
Applicants must be of Indian 
nationaUW and graduates in Medi¬ 
cine or toence of a recognised 
university The scholarships are 
tenable in India only and the 
holders must undertake to work 
wholfitlmo under the direction of 
a recogmsed research institute or 
laboratory For details write to 
the Secretary, the Lady Tata 
Memorial Trust. Bombay House. 
Bruce Street, Fort, Bombay 1 

Publlcatlona Received 

High Polymeric Chemistry, by W S 
Penn. Chapman A Half Ltd , 
1949. XVI -I- 487, pnee 36 j 
Modern PUssties ( 2nd edition ). by 
Hahrv Barron, Chapman k 
Hall Ltd, 1949, xx 779. 
price 50i net 

Photoelasticity — Princtples Me¬ 
thods by H T jEsaop AFC 
Harris Cleaver-Hume Press 
Ltd . 1949. pp viii -f- 184, price 
285 net 

The Indian Cotton Textile Indus¬ 
try Annual {\o\ XII). 

by M P Gandhi, Gandhi ft Co . 
m9, pp Uv + 174 + xxxi, 
price Rs 6 

Manufacturing A nalysis, by 
Richard F Kipers, McGraw- 
HiU Book Co Inc, 1949, pp 
XI -h 452, price $5 00 
Glassdo-MetfU Sedts, by } H 
Partxidgs. The Society of 
Glass Technology, Sheffield 10, 
1949,pp xn-(-238. pnce£l/15/- 
Amencan Chemical Industry ( Vol 
VI), by Williams Haynes, 
Macmillan ft Co Ltd 1949, 
pp vid + 559, price $10 00 
Elements of Internal Combustion 
Turbine Theory, by H T Adams, 
MaemtUan ft Co Ltd, 1949, 
pp xii + 176. price I 65 net 
Recent Advances in Radio Receivers 
by L A Moxon, Macmillan ft 
Co Ltd . 1949, pp ix -h 183, 
price 185 net 

Introduction to Chemtcai Engineer¬ 
ing Thermodynamics (1st ed), 
by J M Smith, McGraw HiU- 
Book Co Inc , 1949 pp x + 
386, price not indicated 
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INDIAN PATENTS 


The following is a list of a few of the Patent Applications 
notified as accepted in the GauUe of India, Part II, Section 1, 
for January 1950 


Piuttei Jk PiMtiGiMn 

41762 Thermosetting resinous compositions Vr$a- 
formaldekyde or molamtns formaldekyde resin 
toietker wUk 0*05 per cent tetracklorophthalic 
acid or anhydride based on weight of resin — 
British Industrial Plastics Ltd 

InertSRlc ClhsmlrRls 

41510 BiUmufacture of ammonium nitrate Intro- 
duetng ammonia and nitnc acid into lower part 
of a saturator and subjecting the solution in the 
saturator to an intensive circulation so that the 
soluiton in the upper part is sent hack to the 
lower paH — Montzcatini. Socibta gknbralk 
PER LTndustria Minbraria e Chihica 

41799 Ammonium nitrate (Addition to No 39992) 
Comprises ammonium nitrate and a soluble salt 
of a poly-sulphonated denveUive of a diamino or 
tnamino^subsiituted tnaryl methane dyestuff — 
ICI Ltd 

OriRRlc fThsmii'ils 

41547 Production of acetylene other gases and 
carbon black from liquid hydfocarbons 
Intermittent electric arc discharges between a 
multipliei^ of conducting particles loosely 
disj^sed in a sAolfotu layer immersed ta the 
hvdroearbon generating acetylene and gas carbon 
blach, a by-product — Ediger 

41585 New sulphonamide denvatives By con¬ 
densation of a sulphonyl halide, R-SO^ with 
Ar(Rt)i. a seconaary amine NH — 

SOCIETB DBS USINES ChIMIQUES RhONE- 
POULBNC 

40186 Biguanlde derivatives Condensing p-chloro- 
phenyttkiourea with tsopropylguanidine in pre¬ 
sence of desulphunting agent in non-pdar 
solvent — SociBTB des Usinks Chimiques 
Rhons-Poulenc 

Mtocsllaasoas flhsmirBis 

39858 Metallic compounds of amino acids Digest¬ 
ing proteinous material to free amino acids and 
reacting the amino acids with a metal compound — 
Medical Research Proprietary Ltd 

41657 Insecticidal and weed-killing compositions 
Dissolving amine salts of dinitro-orthoeresol tn 
water, ou or alcohol to get desired concentra¬ 
tions — Marks A Co Ltd 

41883 New antioxidants Condensing mijstures of 
2 i-dimethylphenol and 2 S-dtmeihytphenol 
with aliphatic aldehydes — ICI Ltd 

41884 Antioxidants from non-aldehydes and 2 4- 
dialkylphenolt Condensing a non-aldehyde with 
a 2 ^-didlhylphenol--I Cl Ltd 

Lamber * Weed PredMlR 

39878 Process of treating wood Applying to end of 
freshly cut greet tog a sugar solution having 


osmotic action on wood and causing it travel 
through the tog — Tbngbr 

Drags A PbRrmaesRtkRlB 

41859 Manufacture of organic amine salts of 
penicillin By reacting a water-soluble salt of 
p-diethylamino ethyl ^aminobensoate with a 
tertiary amiM salt of peniciUin — ICI Ltd 

Mstala Jk Metal Pfwtacta 

42235 Surface treatment of metals Chromising 
metsU, applying thereafter superficsal layer of 
aluminium and oxidtnRg the Cuier — Metal 
Gas Company Ltd 

41820 Phosphors and method of making them 
Incorporating usual ingredients magnesium oxvde 
and 1 per cent of had compound unhannful to 
the calcium tungstate phosphor — Wrstihg- 
uousE Electric Corpn 

41221 Process for the simultaneous recovery of 
base metals in powder form and of mettiJic 
salts Solid compounds of base metals containing 
minimum quantity of water necessary for reac¬ 
tion are placed in intimate contact with alkali 
amalgams whereby metals are precipitated — 
Erzhutte Aktibnoesellschaft 

41601 Aluminium and its alloys The primary 
alloy got by reducing is Sealed with metallic 
extracting agent which gives a liquid intermediary 
alloy and a solid residue, which are separaled on 
a perforated plate The residue is washed on 
the plate by pure extracting metal got from 
distillation of intermediary dXky and the washing 
liquid used for further extraction — Losvknstbin 
A Fondal 

Textile * Textile Prodneta 

39983 Mechanical dofhng of spinning and like 
frames Comprising driving, starting and 
stopping means for the carnage, and means for 
unlaiching the carnage — The British Cotton 
Industry Res Assoc 


40405 Machine for the preparation of beaten nee 
Compnstng a circular hoop with a perforated 
bottom and a flat roller mounted inside the hoop — 
Chowdhary 

41677 Improved machine for cutting and stacking 
plant leaves and the like, such as the leaves of 
tendu or tobacco for use in the manufacture of 
bidi cigarettes Compnses a die plaie w%th an 
aperture and reciprocating cutting punch 
mounted for a cutting operation in relation to 
the die plate — Gupta 

40312 Water hft Tieo trapesoidal buckets provided 
with spouts and with curved ends of bars fitted 
to the nms, a catch with rotter Meved 

elbow rods and sposUs a funnel below the catch 
basin — Mudauvar 
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Patented Inventions of the Council of 
Scientific Sc Industrial Research 


AN ENZYMIC METHOD FOR THE 
PRODUCTION OF CALCIUM GLUCONATE 
Indian Patent No 39441 USA AUK Patents 
Pending 

M Damodaran P N Kancachari a 
K V Raukrishnan 

The PROCBbli is BAbSO UPON THP ORIGINAL OBSBR 
vation that while the production of citnc acid by 
fungi requires tht inte^ted activity of the intact 
living cmI gluconic acid production by the same 
organism talces place as a result of the action of 
a ungle enryme which can function independently 
of the living cell It markb a departure from 
existing processes for the production of calcium 
gluconate by biological means which depend upon 
the use of living cultures of fungi such as A^pergtlh 
and P$n%c%U%a The production of calcium gluco 
nate accordmg to the present invention consists 
in the oxidation of solutions containing glucose to 
gluconic acid by 'tieans of non viable preparations 
containing glucose oxidase obtained from A spergtUus 
ntgsr or the like micro organisms containing 
glucose oxidase The non viable preparations 
consist of macerates dehydrated powders or 
extracts prepared from the micro organisms The 
mycelial mat from citnc acid fermentation by 
AspefgtUus ntger may be employed 

MANUFACTURE OP SORBOSF FROM 
SORBITOL 
Patent No 39442 

M Damodaran a S b Subramanian 

The invention relates to the manufacturf 
of the sugar sorbose which is the starting material 
for the technical synthesis of vitamin C 
Ad extract of brans or of germinated seeds is 
used as the medium of fermentation in the manu 
facture of sorbose by the bacterial oxidation of 
sorbitol Fxtracts prepared from nee bran or 
wheat bran or from germinated cholam have 
yidded the best results The bran extract is 
prepared by the extraction of bran with acidulated 
water Hydrochlonc or sulphuric acid may be 
used for acidulating the water which may contain 
25 to 75 per cent by volume of concentrated 
hydrochloric acid ( 33 per cent) Germinated 
seed ( chMam ) extract is prepared by gnnding 
germinating seeds and extracting with boiling water 


Oxygen or air under pressure is employed for 
accelerating the process 

The invention is the outcome of efforts to find 
cheaper or better substitutes for yeast extract 
which has hitherto been used as nutrient in the 
bacterial oxidation of sorbitol 


PROCESS FOR THE MANUFACTURE OF A 
DIASTATIGALLY ACTIVE MOLDY 
COMPOSITION 

Indian Patent No 39991 

M R R Rao a M Sreenivasaya 

While it ib known that fungi usually grow 
on husks brans or the like the usual practice 
hitherto has been to grow it on bran which alone 
has been known to provide the essential require 
ments of fungus growth whereas husks straws or 
the like by themselves cannot provide the nutnenta 
adequately and result m poor yields 

This invention aims at producing a comparable 
growth of fungus on fibrous materials other than 
bran It consists in provuUng the fungus with a 
bed (or soil ) with a tilth (or texture ) 
for the growth of the fungus the consisting of 
indigenous fibrous matenals other than bran such 
as husks straws disintegrated bagasse or asbestos 
fibres or the like and is charactenied in that the 
beds are supplemented with nutrients providmg 
carbon nitrogen and minerals By suppiemenbng 
the beds with nutnents more luxunous growth of 
the fungus with higher concentrations of diastase 
IS serui^ The fungus employed is a vanety of 
the strams of fungi belonging to the A spergtUt and 
PentctUia 

Ihe fungus u provided with a balanced compost 
tion of nutnents and is furnished with conditions 
of aeration tilth of substrate etc which secure 
for It optimum conditions of vigorous growth and 
formation of enzymes The essential requirements 
of the fungus have been found to be (i) toose and 
porous tilth or texture for facilitating retention of 
moisture and socunng continuous and efecient 
aeration (ii) an appropriate source of carbohydrate 
(ui) an assiinilable source of nitrogen (iv) a supply 
of minerals particularly calaum potamum and 
phosphates (v) optimum moisture content (vi) 
optimum pH (vu) optimum temperature and 
(vui) freedom from extraneous infection 
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ONEY apent on fundamental 
research u not money wasted 
on empty prestige but is a 
good and necessary investment 
which progressive nations will do well not to 
grud« When we reach a critical pomt in 
anything it is only saence that can help 
It would be unwisdom to limit scientific 
research It is a good mvestment to give 
as much as we can to emment men devoted 
to the cause of searching truth Re 
search is most often a game of finding the 
needle m the haysta^ Scientists may 
seem to be idling their time and wasting 
ifienty of money But the needle can be 
found by some one if many are engaged m 
seemingly profitless work 
These observations on science and re 
search made by H E Sn C Rujagopalachan 
at the opening ceremony of the National 
Ph^tcal Laboratory are of more than 
ordinary mterest m the context of the much 
discussed questions of State aid planning 
and direction of research They emphasize 
the pre-eminent position of fundamental 
reseat in any programme of saentific 
development and the need for aid to su<di 
research without restrictive conditions This 
robust faith shows an enlightened recog 
nition of the enduring values of saence m 
relation to human progr es s which all those 
entrusted with the responsibility of planiung 
financing and adnunistenng of research 
projects would do well to ponder over 
There has been an almost universal recog 
nition of the urgency for raising the tempo 
of saentific reseai^ m evny count^ 
'Bus has been a noteworthy feature of the 
post war penod gnd is perhaps traceable 
to the demonstrable contributions which 
science made to the war effort The ordi 
nary atizen was thus awakened to the 


practical possibihttes and social consequences 
of science This public recogmtion which is 
a positive gain to science is the direct out 
come of the close partnership between 
government saence and industry bron^t 
about undtT the stress of an emergency 
when the gap between research and ntiliza 
turn was bridged and all scientific effort 
was directed unerringly to a well defined 
end Well may it be asked udiy saence 
which produced such remarkable results 
dunng the war should not be equally effective 
in solving the many problems m peace time ? 

The tot luik m the cham of events ~- 
research development productum and use— 
is research whose vmue was first estab¬ 
lished m the 17th century The scKutiflc 
method of observation theory and expert 
ment replaced the scholastic method of 
argument m man s endeavour to undeistaad 
natural phenomena Since then the march 
of snence has been trnimphant and it has 
served to extend the empire of man and 
to amehorate the condition of man 
Saence has become the source of knoudedga 
indispensable to the progress of avihsa 
tion without which the uoughts of man 
run m orcles and all progress ceases To 
provide the requirements of a growing 
population there is undoubted need for 
rendering the techniques of devdppmg 
natural resources continuously more effective 
through mvestigation and researdi It is 
this realization that has led Mvemments 
in various countries to extend aid to resmtch 
on a scale that would not have been deemed 
possible a few yean ago Thus in the 
Umted Kingdom the annual research ex 
pendituie (about 100 miUton pounds) tt a 
little over one per cent of the national 
income in the Umted States of America it 
isabtUekm than one per cent and amounts 
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to about 2 000 miUion dollars Ccmpared 
to these appropmtions research expenmture 
m India is small and is estimated to be one 
fiftieth of one per cent of the national income 
It 18 encoura^g however that there is a 
growing appreciation of the importance of 
research in India and recent developments 
have shown that Government aid is becoming 
generous and substantial 
The increasing support which governments 
have begun to extend to scientific research 
raises a few questions Does State aid 
necessarily mean emphasis on utilitarian 
research ? If so what are its repercussions 
on the progress of fundamental research ? 
State patronage is welcome — nay neces 
sary — if research is to expand in \olume 
and intensity Saence hke the fine arts 
has sought and flourished under patronage 
Government liowever cannot remain un 
concerned to the practical outcome of such 
aided research Government quite properl\ 
invests Its money in areas which bring a 
return to the tax payer Writes Ur Alan 
T Waterman of the Office of Naval Ke 
search Washington D C in this connection 
Uncle Sam is properly a realist He 
may believe in c hantaole donation for some 
of the people all the time for all the people 
some of the time but not for all the people 
all the time In general he expects to 
only for services rendered Thus the fwc 
ral government does not provide financial 
support unless a need can be established 
and when such support is provided it must 
be expected to show some return to the 
taxpayer * The utilitanan aspect thus 
receives emphasis under any scheme of 
Government sponsored researcli and such 
research is concerned with development 
based on existing knowledge rather than with 
the (n ation of new knowledge and is likely 
to prove attractive to most men The 
emphasis on application is attended by 
the danger to which Dr Vannevar Bush 
draws attention in his Scuncf — the EndUis 
rroniitr \u that applied research tends 
to dnve out fundamental lescarch This 
danger must be guarded agamst the State 
support should lie so directed that the 
sources of knowledge are maintained at the 
highest level of functional efficiency 
H E Sn C Rajagopdlachan says m this 
connection If we limit the efforts and 
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the operations of saentific men wiihm 
utilitarian {dans and schemes we may make 
small and useful routine achievements but 
the biggest discovenes never come that way 
They come so to say by accident and m 
directly and then the discovery produces an 
enormous gift for human progress and 
happmess This enlightenea assessment 
of the relative values of development research 
and fundamental research affords a weight} 
support to the view that fundament^ 
research is entitled to State aid m its own 
nght regardless of the practical outcome 

Recent surveys of government allocations 
in the U K and USA have brought home 
the fact that grants to fundamental research 
represent but a small proportion of the 
total and fall far short of the requirements 
The problem of restoring the balance between 
research and development programmes has 
received careful scrutiny and there is empha 
tic support to the view that fundamental 
research should be encouraged and fostered 
on a generous scale For instance m the 
USA the expenditure on fundamental re 
search is to be quadrupled and federal sup 
port to universities and non profit research 
institutions is to be progressively increased 
to at least 250 miUion dollars by 1957 Tlic 
view that support on a hberal scale to the 
traditional centres of research viz the uni 
versities would bring handsome returns is 
now fully accepted and such support 
should form a part of an overall plan for 
raising the standard of higher education 
Tins would allev late the shortage of trained 
manpower - a shortage which prevails in 
most countries and has restnetra many a 
programme of development Scientific devel 
opment in the ultimate analysis depends 
on the quality and calibre of research 
workers and the strengthening of univer 
sities with the view of not only augmenting 
facihties for free and unrestricted inquiry 
but also of ensunng the traming of youth 
fot a research career is an urgent neces 
sity 

Progress of science does not depend 
merely on the accumulation of new facts 
it depends on the contmuous development 
of new and fruitful concepts and it is 
through proper education and training that 
creative talents can be encouraged and qua 
hties essential for exploration and discovery 
developed Under the care of an enlightened 
National Government science in India is 
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beginning to receive the recognition and 
encooragement aliich had been denied to it 
80 The observations of India's leaders 
provide an assurance that State aid to 
science would be hberal and that the needs 
of scientific inquiry would be met What 
is needed is leadership for the development 
of universities which would be as effective 
as that we have for scientific research and 


which has secured improved facilities and a 
networic of eleven National Laboratones 
We hope that the attention given to scientific 
development would be supplemented by an 
equally energetic attention to universities, 
which set the standard for the quality and 
tempo of research, and serve not only as 
centres of fundamental research but al^ as 
institutions for research scholars 


National Planning Commission 


The terms of reference to the Naiional 
Planning Commission appointed by the 
Government of India include (1) the 
assessment of the material, capital and 
human resources of the country, includmg 
technical personnel, and the investigation 
of possibilities of augmenting such of these 
resources as are found to be deficient in 
relation to the nation's requirements , (2) the 
formulation of a plan for the most effective 
and balanced utilization of the country's 
resources, (3) the determmation of prio¬ 
rities, deling the stages in which the plan 
should be earned out, and proposing the 
allocation of resources for the due completion 
of each stage, (4) the indication of factors 
which are tending to retard economic 
development, and determining the conditions 
which, m view of the current social and 
pobtical situation, should be established for 
the successful execution of the plan, (5) the 
determination of the nature of the machinery 
which will be necessary fur secunng the 
successful implementation of each stage of 
the plan m all its aspects, (6) the appraisal 
• from time to tune of the progress achieved 
m the execution of each stage of the plan 
and recommending the adjustments of policy 
and measures that such appraisal ma> show 


to be necessary , and (7) the recommendation 
of such mtenin or ancillary measures as 
appear to it to be appropnate cither for 
facilitating tlie discharge of the duties assign* 
ed to it, or on a consideration of the prevail¬ 
ing economic conditions, current politics, 
measures and development progr^mes, 
or on an examination of such specific prob¬ 
lems as may be referred to it for advice 
by Central or State Governments 

The Commission, which will make recom¬ 
mendations to the Cabinet, will act in close 
understanding and consultation with the 
Ministries of the Central Government and 
the Governments of the States Responsibi¬ 
lity for taking and implementing decisions 
will rest witli the Central and the State 
Governments 

Tlic work of the Planning ( ommission will 
affect decisively the future welfare of the 
people m every sphere of national life Its 
success will depend on the extent to which 
it enhsts the association and co-operation of 
the people at all levels The Grovemment 
of India, therefore, earnestly hojie that in 
canning out its work, the Commission will 
receive the maximum support and goodwill 
from all interests and, in particular, from 
industry and labour 
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OPENING CEREMONY, 


T he National Physical Laboratory is 
the second in the chain of eleven 
National Laboratories to be declared 
open At an impressive ceremony 
which took place in Delhi on January 21, 
1950, Sardar Vallabhbhai Patel, Deputy 
Prime Minister of India, declared the Latera- 
tory open before a distinguished gathering 
of scientists, industnalists and public men 
His Excellency Sn Chakravarti Rajagopala- 
chan, Governor General of India, presidecl 
over the function 

Three years ago Delhi witnessed a similar 
gathering of the scientific fraternity and the 
public when Pandit Jawahar Lai Nehru laid 
the foundation stone of the mamificent 
structure that is now the National Physical 
Laboratory The construction work was 
taken up a yey later and progressed rapidly 
The front block of the building, with its 
imposing tower, was ready for occupation in 
the latter part of 1949 
The National Physical Laboratory owes its 
inception to the vision, energy and resource¬ 
fulness of Dr Shanti Swarup Bhatnagar It 


was in 1941 that Dr Bhatnagar put forward 
specific recommendations for the establish¬ 
ment of the Laboratory These recommenda¬ 
tions were accepted by the Government, and 
in 1945 funds were made available for the 
work A Planning Committee was appoint¬ 
ed, and after a scarchmg inquiry mto the 
needs of physical research in the country, 
and a study of the designs and equipment of 
physical laboratones m the United Kingdom 
and the United States of Amenca, the com¬ 
mittee formulated plans In finalizing the 
plans, in speeding up the buildmg work and 
in equipping the laboratory, the Council — 
nay. the country — was fortunate m having 
the guidance and direction of Dr Shanti 
Swarup Bhatnagar In the words of the 
Governor General of India " the cause of 
advancement of science in India has found in 
Dr Bhatnagar a great organizer 
The growth of the saence of physics in 
India during the present century has been 
rapid and impressive The first noteworthy 
contribution to modem physics by an Indian 
scientist which received world attention was 
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on the generation of ultra-short electric 
waves, and this was by Sir J C Bose in 1895 
Since then, Indian physicists have made many 
significant contnbutions to the advancement 
of physics, notably in optics, acoustics, 
magnetism, cosmic rays and astrophysics 
The establishment of the University College 
of Science at Calcutta in 1915 gave an impetus 
to organized research, and many important 
discoveries emanated from the Calcutta 
University and from the Indian Association 
for the Cultivation of Science The develop¬ 
ment of research faciUties in universities, 
Government scientific departments and 
research mstitutions accelerated the growth 
of research The last decade witnes^ the 
establishment of the Raman Research Insti¬ 
tute at Bangalore, and the Tata Institute of 
Fundaments Research at Bombay The 
names of Prof C V Raman, F R S, Prof 
M N Saha, F R S, Prof K S Knshnan, 
F R S , and Prof H J Bhaba, F R S , are 
known wherever the science of physics is 
taught and studied These scientists have 
inspired many young men and women and 



Dr K S Krisknan, Director, National 
Physical Laboratory 
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have established important schools of research 
all over the country 

These developments, impressive and im¬ 
portant os they undoubtedly are, have 
emphasized the need for even greater facilities 
and specialized lai^ge-scale laboratoncs To 
quote the words of Dr S S Bhatnagar “One 
aspect of fundamental research work which 
can hardly be neglected in Inrha is that which 
requires specialized, large-scale laboratones 
Dimng recent years, and particularly during 
the last World War, organization of scientific 
work has undergone vast changes Not only 
docs some of the present tyj>e of work require 
large-scale specialized organizations well 
outside the scope of university work, but also 
expenditure of large sums of money which 
could ofily be justified if diversified, co¬ 
ordinated and regulated application and 
professional continuity of work are guaran¬ 
teed This IS not usually possible in the 
umversities where teaching and research 
necessanly go hand in hand, and arc essential¬ 
ly preparatory Research work there is 
bound to be scrappy, discontmuous and 
unco-ordinated Those who long for the old 


days with lone worker m a damp basement 
room with his wax and strmg and glass-blow¬ 
ing torch, can have them I believe that the 
essential spint of the old days — freedom of 
enquiry and time for thought — can be 
obtained even m the pressure of ^[reat new 
physical and organizational techniques It 
is a fact that fundamental research has now 
become a huge organized industry m itself " 
The National Physical Laboratory has been 
carefully designed and expertly planned to 
meet the exacting needs of research. The 
main features of the building are the provi¬ 
sion of air-conditioning, flexibility, which 
allows a change m the sizes of rooms in steps 
of SIX feet units, and a long basement which 
serves as a store as well as a tunnel for services 
such as gas, steam, water, clcctncity and 
compressed air These services he vertically 
m every room m the Laboratory without 
winding themselves round the walls and 
corridors, thus saving lakhs of rupees and 
providing means of mtroducmg any new 
service Imes, which may be necessary, 
without having to dig into the mils and 
floors of the rooms 



SaRDAR VAI.LADHBHA1 PaTEL OPSMINO THE LABORATORY 
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His Fxckllrncy Sri C Rajagopalachari delivering ms speech 


The main functions of the I-^aboratory 
relate to the maintenance of standards m all 
branches of physical science where precision 
of measurement is required This refers not 
only to the fundamental standards of mass, 
length and time, but also to denvod standards 
like those rcniuired for electneal and elctronic 
instruments, temperature, luminosity, pro¬ 
perties of metals and their behaviour, punty 
of chemicals for spectroscopic and other 
specialized applications In fact, the whole 
range of scientific work which calls for instru¬ 
mentation falls within the scope of the 
Laboratory It will also be concerned with 
problems of ph 5 rsical research, which relate 
fundamentally to the utilization and process¬ 
ing of raw materials for industry, standardiza¬ 
tion of processes, and scientific controls for 
improvement m the quality of industrial 
pr^ucts Another important function of 
the I-aboratory will be to give advice on the 
framing of specifications and of devising 
suitable tests, whereby the quality of manu¬ 
factured products could be easily tested in 
the Laboratoiy This work of the Labora¬ 
tory will eventually raise the standard of 
industrial efficiency by helping m systematiz¬ 
ing mdustry to a common measure of funda 


mental standards, specifications, control of 
quality, performance and practice 

The work of the Laboratory will be earned 
out through the following nine divisions 
Weights and Measures, Applied Mechanics 
and Materials, Heat and Power Optics, 
Electricity, Electronics and Skiund, Indus- 
tnal Physics, Hydraulic Research and 
Analytical Chemistry Its work is directed 
by the distinguished Indian physicist Dr. 
K S Knshnan whose “ fame as a physicist 
transcends the limits of this country ” He is 
one of the big men of science who arc India's 
pnde He is a scholar of eminence, and his 
genius ** rests on the solid foundation of 
innate culture and a balance without which 
co-operative effort in research is an impos¬ 
sibility " Dr K S Knshnan is assisted by 
a team of eminent scientists, each distinguish¬ 
ed m a special branch of physics 

Declaring the Laboratory open, Sardar 
Vallabhbhai Patel said " The magmficent 
buildmg set in such picturesque surroundings 
indicates that while it is no answer to the 
spintualist's doubts or the humanist’s despair, 
it is essentially a response to the man's call 
for precision and perfection It will com¬ 
bine the emotional zeal of the fundamentalist 
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With the practical approach of the utilitarian 
It will furnish that saentific aid to industry 
without which the present-day industnau 
^ciency would soon find itself lost in the 
desert sands of dead habit ” He asked the 
distingiushed scientists present “ whether 
science in its quest for Nature’s secrets ” is 
going to advance human race towards its goal 
of eternal happiness or whether it will open 
a veritable Pandora’s box of evil forces for 
the destruction of mankind “It is my 
earnest and sincere prayer that this Labora¬ 
tory and the distinguished band of research 
workers who will operate in it will provide a 
positive answer to this problem as an inspira¬ 
tion to their fcllow-scientists in other parts 
of the world ” 

His Excellency Sn Chakravarti Raja- 
gopalachari referred in his address to research 
expenditure and pom ted out that “ money 
spent on fundamental research is not money 
wasted on empty prestige, but is a good and 
necessary investment which progressive 
nations will do well not to ^dge " He 
continued “ It would be unwisdom to limit 
scientific research If we limit the efforts 


and operations of saentific men atnctly 
within utilitarian plans and^emes, we may 
make small and useful routine achievements, 
but the biggest discoveries never come that 
way “ He hoped that search for truth, 
which IS the ultimate goal of all saentific 
research, should go on, and India should 
contnbate her share of work m science and 
take her share of fame in return “ There 
is no medium for mtemational prestige as 
effective as scientific research Our labora¬ 
tories are our best embassies “ 

The foreign scientists who were present at 
the opening ceremony offered their best 
wishes for the success of the Laboratory. 
Fotmded under such good auspices and 
with abundant goodwill to back it, the 
National Ph^ical Laboratory starts on 
its career oi exploration of science with 
its endless frontiers Men of goodwill 
all over the world will join His Excel¬ 
lency Sn C Rajagopalachan m the wish 
that love of truth for its own sake, and 
the spint of mvestigation with all its vigour 
would inspire those who will work m this 
Laboratory 


Characteristics of the Ionosphere 
over Calcutta (January 1950) 

S S BARAL, R K MITRA, B C CHOUDHURY, 
(MRb ) T K BHAR & A P MITRA 

Wireless Laboratory, University College of Science, Calcutta 


T he followinf; arc the lonosplieric data 
observed at Calcutta for the month 
of January 1950 

Fir 1 represents the mean hourly 
values of the penetration frequency of the 
F region and the penetration frequencies and 
virtual heights of region F, m graphical form 
The figures are obtained from average values 
of the data taken for each hour of the day 
for 5 days a week Fig 2 gives the predic¬ 
tion of the maximum usable frequencies 
which can be used for different distances of 


transmission by reflection at the F region 
over Calcutta for the month of April 1950 
Table I gives the diflerent occasions during 
routme observation when sporadic E ion¬ 
ization was observed and the values of the 
corresponding penetration frequencies and 
heights 

Sporadic £ ionization was found to occur 
less frequently m this month Absorption 
of normal £ echoes at mid-day was also less 
The behaviour of region F, was found to be 
normal m this month 
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Fir, 2 — Predicted M XT F via F, layer 

DURING THE MONTH OF AFRIL 1950 
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Studies in Seismology in the 
India Meteorological Department 

K S AGARWALA 

India Meteorologiial Department, New Delht 


T he study of seismolo^jy in India has 
been receiving attention mainlj^ from 
three Government departments, vuc 
the (leolDgKal Survey of India, the 
Survey of India Department and the India 
Meteorological Department The Geological 
Survey has published a large number of 
monographs giving detailed study and survey 
of earthquakes in India and neighbounng 
areas On the other hand, the cognate 
studies of the Survev of India on gravity 
anomalies luve suggested some useful ideas 
on earthquake problems Seismology is also 
included among the scientihc functions of the 
India Meteorological Department which has 
earned out a good deal of work m this 
direction during the past forl> years An 
endeavour is made here to give a bnef review 
of the work so far done in the India Meteoro¬ 
logical Department 

The first w^isniograpli m India was installed 
by Dr Moos at Bombay in 1898 1-ater, 
more instruments of the eye-rcading type 
were installc^d by the India Meteorological 
Department at Simla Calcutta. Ko<ldikanal 
and Agra and by the Survev of India at 
Dehra Dun In 1905 Omon-Ewing instru¬ 
ments were also set up at Simla, Colaha 
( Bombay) and Calcutta Sensitive plioto- 
graphic recording Instruments of the Milne- 
Shaw tyjjc were installed in India during 
1922-25 The department at ])resent main¬ 
tains four scLsmological observatories at 
Colaba (Bombay). Calcutta, Delhi and 
Kodaikanal, besides an expenmental station 
at Poona These observatories are equippetl 
with Milne-Sliaw seismographs supple¬ 
mented b> Omon-Ewing instruments Since 
1948 sensitive high-magniftcation Wood- 
Anderson seismographs have also been set 
up at Bombay and Delhi and a few more 
instruments ot this t>pe are expected to be 
installed soon rhen* arc seismological 
observatones at Dehra Dun and Hyderabad 
also, which are maintained by the Survey of 
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India and the Nizamiah Observatory respec¬ 
tively It may be pointed out that India 
lags much l>ehind some advanced countnes 
in the establishment of a network of seismo- 
logical observatones and that the instal¬ 
lations in use at its existing observatones are 
also inadequate In the USA there are 
many whole-time seismologists and over 
40 seismological observatones which are 
generally equipped with the following four 
types of instruments (i) accelerographs or 
strong-motion seismographs for recordmg 
ground movements of destructive magnitude , 
(ii) high-sensitivity seismographs for record¬ 
ing weak local shocks , (in) " intermediate 
type" instruments for location of earth¬ 
quakes up to 1.000 miles distant and (iv) 
“ long range seismographs for rcgistenng 
distant eartli<|uakes In Japan (winch lies 
in the setsmic zone) over a hundred 
seismological stations are maintained with 
a large number of whole-lime seismologists 
working in them In India, however, not 
even a dozen seismological observatones are 
functioning \ et and there are only two 
whole-time seismological officers 

The seismological data collected at the 
Colaba observatory were being published m 
the annual Bombay Observatory volumes 
along with magnetu and meteorological data 
All seismological data, however, began to be 
published in the department's annual publi¬ 
cation India Weather Review from 1908 
In 1918 the department started a Quar¬ 
terly Seismological Bulletin for the pubbea- 
tion, in a convenient form of all the available 
seismic data obtained from departmental 
observatones as well as from Hyderabad, 
Dehra Dun and Colombo Information re¬ 
garding shocks felt'and reported by voluntary 
observers ui India is also included m these 
quarterly bulletins 

The first departmental paper^ on the 
" Simla Seismograms obtained between June 
1905 and November 1908** was published 
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'*^‘m 1909 The chief centre of seismological 
studies m the India Meteorological Depart¬ 
ment has been the Colaba Observatory 
Bombay At this Observatory comprehen 
sive stupes* * of microscisms associated with 
disturbed weather in the Indian seas have 
been made with the help of Milne Shaw 
instruments These studies have led the 
way m recent years to the development of a 
method of locating the position of storms at 
sea Investigations have also been earned 
out on art&cial vibrations of ground^ 
Biicroseisms and their application t > the 
forecasting of certain weatlier situations in 
India have also been studied* • m more 
recent years A few sets of Strengnethei 
microseismic equipment have very recently 
been obtained from Ametica to get beanngs 
of storms and cyclones m the Indian seas 
from an analysis of the micioseisms and 
are being set up for use The theory^ of 
seismometers has been discussed in two 
recent papers Th< distnbution of earth 
quakes in India and neighbouihood has also 
been studied® 

Important earthquakes which have oceur 
red m India and her neighbourhood have 
formed the subject of detailed study in 
the India Mcteoiologudl Department The 
seismograms of the great Bihar earthquake 
of 15th January 1934 have ban studio 1 an! 
the detailed results published® in a memoir 
of the Geological Survey Another severe 
earthquake oecurnng in India in recent years 
was the Baluchistan (Quetta) earthquake 
of 31st Mav 1935 Seismologieal stu lies 
of this earthquake have also Inen mule'®*^ 
The seismologieal features of the Satpura 
Range earthquake^* of 14th March 1948 and 
of the Hmdukush earthquake^® of 21st 
November 1939 have also b^n studied The 
special features of the Mekran larthqiiike 
of the 28th November 1945 which oceuired 
in the neighbourhood of India have als) 
been examined and discussed^® Attention 
has also been paid to the study of some 
noteworthy eartlujuakis which occurr d 
outside India eg the very large Pacihc 
earthquake of 10th November 1938 the 
catastrophic Chilean earthquake of 25th 
January 1939 the Anatohan eaithquake 
of 27th December 1939 the Rumanian 
earthquake of 10th November 1940 and the 
Mexican earthquake of 15th Apnl 1941 

Durmg the past few years the department 
has given considerable attention to the 


improvement of existing seismologieal instni 
ments as well as to the design and construe 
tion of new seisnuc instruments suitable for 
use at Indian observatones Dunng the 
great Bihar earthquake of the 15th January 
1934 the couplings between the mirror and 
the boom in the Milne Shaw instrument were 
dislodged to prevent such a happening in 
future a suitable mtchonical device was 
dc\ eloped at Agra At Poona the electnc 
motor for the recording unit of the Milne 
Shaw seismogiaph was remodelled mto a 
cpiick run dnve in order to obtam a more 
ojKn time scale At ( ulaba valuable expen 
mental work lias been done on the design of 
hydrauhe seismographs^* An experimental 
seismologieal station has been set up at Poona 
recently for the piirj>osc of developmg new 
instrument'll methols ind techniques A 
horizontal strong motion seismograph of the 
Jaggar pattern eml>odvin^ some improve 
ments was lonslrueted and tned Very re 
ccntly a satisfa tory ipparatus of the Wood 
Andeison ty\x has been evolved and several 
instruments on this model have been cons 
tructed it the departmental workshop at 
Poona'® Tlic Poona workshop h'ls also 
recentlv made eclipse clocks for use at 
different seismogiaph stations to give con 
Hets of dchnitc duration every minute and 
hour In order to stu ly short period 
vibrations m earthquake zoms m India a 
quick run recorder has been designed and 
constni U I recently For dnving these 
recorders in plates wlicre ikctnritv may not 
be avail ibk a weight dnven governor con 
trolk 1 clock has also been constructed'^ 

1 he ultimatt aim is to obviate the necessity 
of importing costly scismi instruments as 
far as possible 

The expansion of the seismolpgical organi¬ 
zation m India was held up dunng the recent 
war but since the termination of the war the 
matter has again be en engaging the attention 
of the department The Special Seismo 
logical Branch which was formed m 1919 with 
the appointment of a Special Officer for 
Seismologieal Research was strengthened by 
the posting of an Assistant Seismologist 
from 1st March 1947 Dunng the last 
3 years a considerable amount of planning 
work for the expansion of the seismologieal 
organization in India has been done Plans 
are in hand for setting up a first class seismo 
logical observatory at Shillong (which 
falls in the region of intense seismic activity 
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and where the headquarters of the Seismo 
logical Organization is to be set up) and 
alw for the installation of seismographs at 
a few other new stations in the country In 
connection with the multi purpose and water 
power projects of the Central Water power 
Irrigation and Navigation Commission plans 
have been prepared for sitting up a nigh 
class seismological station with a number of 
acctlerograph stations around the proposed 
site of the Kosi nver dam Ihe object is to 
investigate the movements to which the 
foundations will be subjected in the event of 
earthquakes of given intensity in that area 
It IS also planned to estabhsh a seismological 7 
observatory in the Damodar catchment in 
view of the importance of the study of ® 

seismicity of that catchment in connection 9 

with the Damodar Valley Project 

In view of the many large multi purpose 10 
schemes of construction which have been 
undertaken m the earthquake zone of India ^2 
and nsk of damage to them by earthquakes 
the need for the early implementation of the 13 
plans referred to above as well as of those 
recommended^* in 1948 by the Planning 
C ommittee for Geophysics appointed by the 16 
Government of India is manifest It may 
however be emphasized that not only the 
sctenttfic but also the economic aspects have 
to be kept in the forefront in the future 


programme of development of the aeismo- 
logical organization m India 


RLl hRENcrs 

1 Pattsrbon J Mem Ind Met Dept 1909 

20 Pt III 

2 Banerji S K Phil Tfcme Land 1930 

229A 287 328 
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4 Bankbji S K ft Manohar M D Ind J 
Phys 1933 8 95 121 

1 RAIIANIK S K SSNGUPTA P K ft ChAKRA 
varty K C Jytd Met Dept Sotes 

1948 10 No 120 
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I Itm Cure Set 1935 3 597 599 
Ramanathan K R ft Mukerji S M Rec 
(cl Sun Ind 1938 73 483 513 
Mukbhji S M I roc Ind Acad Set 1942 
16A 167 175 

Mukbrj E S M ft Pielai A R Ind Met 
Dept yet Notes 1941 8 No 91 
PCNDSE C C Ibid 1948 10 No 125 
Banerji S K Ckit 1935 3 532 536 
Report on the Administration of Ind Met T) pt 
for 1947 48 

Report on the Administration of Ind Met Dti t 
for 1948 49 

Report of the Planning Committee for Geo 
ph>b]ca 1948 


Abbreviations for Titles of Periodicals 


The draft standard which has bffn 
prepared to assist scientific workers to con 
form to rational conventions in the method 
of reference to scientific hterature covers tlie 
abbreviations for titles of the \ nncipal 
penodicals pubhshed in European languages 
md is based on the Draft Recommendations 
of the International S+andirds Organization 


on the subject In order to meet Indian re 
quirements the rules have been modified and 
the list of abbreviations including com 
mon generic and geographical terms has 
been extended Comments on the draft 
are invited by the Director Indian Stan 
dards Institution 19 University Road 
Delhi 2 



Rock Salt Deposits of Mandi* 


B S LAMBA 

Indian Bureau of Mines, New Delhi 


W ITH the partition of the country, 
Mandi salt deposits constitute the 
only source of rock salt in India 
This factor combined with the fact 
that there is a defiat of about half a million 
tons of salt m the country makes a strong 
case for the immediate development of the 
salt industry m Mandi 
Mandi is one of the important Punjab Hill 
States comprising an area of about 1,200 sq 
miles The nearest railway station is Nagrota 
which IS connected to Mandi by a 75-mile 
road Mandi town (elevation 2,200') is 
situated on the left bank of Beas nver which 
runs northwards for a couple of miles along 
the sone of the mam boundary fault No 
outcrops of salt are visible, but the salt- 
beanng formation outcrops extensively along 
the western flank of the mountam Gokhar- 
ki-Dhar along the mam boundary fault 
from Jogmder Nagar to Mandi Detailed 
exploratory work of this area has not been 
undertaken 

Geology — The great Himalayan boundary 
fault runs north-west to south-east along 
the foot of the mountam Gokhar-ki-Dhar 
The rocks comprise the Autochthonous Fold 
Belt — "tightly compressed, vertically dis¬ 
posed strata or of recumbent folds interven¬ 
ing between the crystalline schists of the 
nappe zone and the foreland of Murrees" 
The contact between the Palaeozoic on the 
east and the Tertiary beds on the west of the 
fault IS well exposed The Tertiary beds on 
the west comprise of Kasauhes at the top and 
Siwabks below, including upper Siwahk 
boulder bed On the east of the fault lies 
the salt-beanng formation termed " Lochan " 
with the Krol dolomite below The succes¬ 
sion of beds is as follows (1) Slate, (2) Trap, 
(3) Lochan, (4) Dolomite Fault and (5) 
Siwahks 

Slates — These are widely distributed, and 
cover most of the area mcludmg the mountam 
Gokhar-ki-Dhar, and are the continuation of 


Sunla Slates and Chad senes They are 
more highly metamorphosed than the Krol 
senes reaching the "epi" metamorphic stage 
and are composed of sdky slates and phyllites 
The colour is dark grey to green with fre¬ 
quent red stains due to ferrugmous matter 
The general stnke is north to south 
Trap — This is equivalent of Punjal Trap 
of Kashmir It is bluish green m colour m 
contrast to the pmk of L<xhan It is very 
much broken up and forms the bulk of the 
scree on the hillsides The rocks (sp gr, 
2 77 to 2 93 ) appear mottled owmg to the 
alteration of the mineral to delessite A 
portion, soluble m hydrochloric acid, contains 
oxides of iron and pyntes Under the 
microscope is seen a network of felspar and 
augite cr 3 ^tals set in vindite which m part 
appears to represent original glossy base. 
Portions of augite crystals have been altered 
mto brownish-green granular matter Scat¬ 
tered through the mass is white mineral 
matter, probably leucoxene, a product of 
alteration of ilmenite 
Lochan — This is the salt-beanng forma¬ 
tion with a charactenstic pmk colour repre¬ 
senting the leaphed out portion of salt rock 
The term I^han is probably derived from 
Lokhan Lun and Khan meanmg salt mme 
White powdery spots resembhng volcanic 
ash and angular fragments of dolomite are 
frequently met with The formation is loose 
being arenaceous clay and crumbles down 
when wet This is the chief obstacle for the 
mmmg of salt At some places it is about 
250' thick The salt occurs at the bottom 
of the formation and has been proved to be 
over 100' thick, the average bemg 70' 
Dolomite — The formation is bluish grey 
to white m colour, hard and compact, some¬ 
times massive and mostly bedded Usually 
it underhes the Lochan and shows faulted 
contact with the Siwahks This is the Krol 
hmestone of Himalayan senes, probably 
Permian m age Pmkish quartzite bands 


* Published by the kind permission of the Director, Indian Bureau of Mmes. 
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are also frequently met with The Krol 
senes is homotaxial with Shall senes The 
npper portion is composed of cherty massive 
qoartsite and the lower of massive dolomite 
with layers of chert banded at the base 

Sxwmks — The outcrops of sandstone are 
well exposed all along the boundary fault, 
usually in contact with Krol dolomite The 
top portion is the brownish Kasauli sand¬ 
stone with middle Siwaliks below The 
lower Siwaliks are not seen 

Age & Ongxn — The salt occurs sand¬ 
wiched between the trap rock and Krol 
dolomite and at some places it is in direct 
contact with the Tertianes The salt is 
always found to the east of the fault Ime as 
of the Palaeozoic rocks The salt and 
an formation exhibits some special 
charactenstics No bedding planes are 
visible in Lochan which is one massive 
structure like the soft marl of the Punjab 
Salt Range The salt does not show any 
stnke or dip, though occasional stnations 
parallel to the prevailing dip of the associated 
rocks are seen This points to compression 
and subsequent metimorphism Earthy 
matter and angular fragments of calcareous 
matter are found in the salt which, however, 
IS not associated with gypsum and other salts 
characteristic of drying oceanic waters 
White sp>ots resembluig volcanic ash are 
visible m Lochan formation and salt is 
associated with the Trap All these factors 
render probable the conjecture that the salt 
deposition is due to igneous activity The 
upper carboniferous age is charactenzed by 
mtense volcanic activiW as a result of which 
we have the Punjal Trap in Kashmir and 
the Trap rock in Mandi Salt was probably 
contem^raneous with the Trap and a 
result of volcanic activity A possible 
argument agamst this hypothesis is that 
due to its fluidity during subsequent foldmg 
and overthnists, it should have been 
completely sque^ed out This very argu¬ 
ment may explam the absence of ^t 
elsewhere and the occurrence of suppressed 
and pmched out lenticular salt masses here 
The anticlinal structure of the major salt 
sources lends support to this view The 
salt occurs below the crest of anticlmes at 
Guma and Darang, the former bemg asym¬ 
metrical 

Reserves of Soli — There are vast reserves 
of rock salt m Mandi which has been worked 
for the last four centuries All the salt that 


could be easily worked by open working has 
been extracted The quarries m the Darang 
Khad get flooded during rams At Guma 
it has been worked to the bed of Luni naal 
There is little further room for quames at 
both these sources though Maigal is still 
amenable to quarrymg The reserves are 
still l^ge and a conservative estimate is 
about 70 miUion tons If an igneous ex¬ 
trusive ongin of the deposits be accepted, the 
reserves may be sever^ times this estimate 
Qualxiy of SaU — The quahty of salt mined 
m Mandi is poor The average sodium 
chloride content is 75 per cent m Guma salt 
and 65 per cent m Darang salt Analytical 
results of a few samples of salt and bnne are 
given m Table I 


TABLB I 


Guma Daianh Maioal 

r--•— V (Brio* 

lit Mmple Snd lainple ult) 


Sodium chloride 

75 52 

77 00 

52 51 

00 01 

Sodium nitrate 

0 42 




Cakium cblori^ 

0 21 




Celduin lulpbale 

1 M 

0 75 

0 40 

0 05 

Megneelum chloride 

5 00 


Traces 


Calcium carbonate 

A 251 




Ferric oxide 
Inioluble In HCI 

0 lOl 
10 5Af 

22 U 

35 72 


loaoluble In HF 

2 aol 




Uototura 

0 28 





Salt Sources — Salt has been worked in the 
past mainly at Guma, Darang and Maigal 
The average annual production from these 
sources has been one lakh n^aunds 
Guma — The mine is situated about 7 
miles south of Joginder Na^ar and 28 miles 
north of Mandi, left of Luni naal Hie bed 
of the gorge and the hill on the left side of the 
gorge Hirma Devi are said to be honey¬ 
combed with old workmp All the salt 
that could be made availwle from the bed 
of the gorge by open working has been ex¬ 
tracted Considerable danger attends the 
minmg of salt m this area as the scree is 
liable to collapse When the author ins¬ 
pected Guma, the mine comprised one tunnel, 
5' in height, which ran through 145' of 
debris, with sides and roof supported by 
wooden props, some of which were giving 
way At this distance salt was reachd and 
It was being worked m three chambers, two 
of which had met old workings through which 
water was flowing into the mme. Chamber 
No 1 was extended to the west and as a 
barren hard band appeared m front of the 
working, a pit about 40' deep was made 
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wherefrom salt was bein^ excavated The 
following year the old mine gave way and 
the salt chambers collapsed adter the rams 
The salt was worked to a hmited extent after 
clearing the debns A dnft was started at 
a distance of about 200' west of the old 
entrance to catch the salt in the old mine 
But as it was not taken m the correct sdbgn- 
ment, it met with water from the fault-zone 
and had to be abandoned If arrangements 
for draining the water are made, there is no 
need to al^don further work in the dnft 
Work 13 being continued by dnving a dnft 
at a lower level than that of the present bed 
of the gorge Adequate provision will have 
to be m^e to saf^ard the mine from 
floodmg dunng rams The salt, though 
massive, shows occasional stnations stnkmg 
south-east to north-west and at places show¬ 
ing a dip of 70° in a direction E 20°N No 
rdiance can, however, be placed on stnkc 
and dip The salt occurs under an antichne 
which is faulted, the fault running along the 
bed of the gorge from east to west The 
northern side on the right side of the gorge 
IS the down-throw side and salt has gone 
much deeper below the surface level 

Probably a huge depiosit of salt exists 
under the Hirma ^vi Hill and is contmuous 
for a couple of miles to the south-east There 
IS a probabihty of its contmuity for about 
15 xmles up to Maigal The best position 
for a new mme is on the roadside near the 
junction with the Krol dolomite The salt 
should be proved by putting a number of 
bore holes in the hill 

The best mode of working salt at Guma 
seems to be by dnving bore holes to the 
bottom of the salt bed and recovering 
saturated bnne for the manufacture of salt 
In view of the fact that the salt is impure 
and huge deposits exist, the method of 
extraction by solution is well suited to the 
conditions obtaining in Guma The dnllmg 
machmery required will be light, as bore holes 
not exceeding 500' will have to be dnven 
Ample fresh water supply for this purpose 
IS available locally 

Darang — The salt mine is about 11 miles 
north of Mandi on the left side of Jpginder 
Nagar-Mandi road The high cliffs of pmk 
Lochan beds outcrop over a fairly long 
distance and are visible from the mam road 
All the salt from the bed of the gorge has 
been removed by open working and quarry¬ 
ing is no more possible A mme existed at 


the northern end of the hill but as the manage¬ 
ment started pumping m fresh water to get 
saturated bnne for manufacture of salt by 
solar evaporation, the whole mine collapsed 
m 1943 

The Bhatog tunnel was started m 1943, 
deep m the b^ of a nullah on the recommen¬ 
dation of the State Mining Engmeer and the 
approval of Mr E B Lewis, Chief Mining 
Engineer, Khewra 200' were dug out in 
3 years On inspection in 1946, the author 
found that the surface cover was only a 
couple of feet thick and there was da^er 
of the hillside debns coming down The 
eastern end of the tunnel that had opened 
up due to the absence of surface cover was 
destroyed by a landslide m 1947 A new 
tunnel was started at Buran at the author's 
recommendation 40' below the level of the 
main road to catch the mam salt below the 
cliff and any deposit that may have been left 
below the west limb of the anticlme The 
progress has been slow and in a year's time 
only 30' were reached A good tunnel was 
also dnven at Nagrota but the yield was 
very small and it was abondoned due to water 
trouble underground 

Darang salt is mfenor to that of Guma, 
and the locality is unsuitable for placing bore 
holes Judicious mining is the only way to 
obtam s^t in this area and a suitable site can 
be found below the west side of the mam 
road Although a fair amount of barren 
ground will have to be traversed, it will pay 
m the long run A contour map of the area 
has been prepared { Fig I) 



Fig 1 — A map or BCandi showino tbx 

DISPOSITION or THX SALT MIMXS 
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Matgal — This locality is about 5 miles 
north of Mandi In the northern branch of 
the nullah, the salt formation runs below the 
bed of the gorge and there is scope for further 
quarrying Care has to be taken to preserve 
this site for s)rstematic mining 
Bnne spnngs exist in the other branch of 
the nullah The> are situated about 2 fur¬ 
longs left of Joginder Nagar-Mandi road The 
specific navity of bnne is Measure¬ 

ments of rate of fiow of bnne and its density 
taken for a penod of six months show that 
the bnne does not get diluted dunng the 
rainy season even with a considerable in¬ 
crease in flow, the average being 3.000 gal per 
hr which should be capable of yielding about 
1,000 md of salt per day This valuable 
bnne, which has been found to contain 99 per 
cent sodium chlonde, could very profitably 
be used for the manufacture of salt by solar 
and/or thermal evaporation 
Refinery — A small salt refinery was erect¬ 
ed at Mandi on the bank of the Beas river 


and completed in 1946 The output was 
only about 150 md per day The refinery 
was closed down as soon as the salt duty was 
abolished by the Government of India in 
1947 The cost of manufacture was Rs 4 to 
5 per md and Khewra salt, after removal 
of duty, was seUing at the rate of about 
Rs 2/8 per md 

Maigal is best situated for erecting a 
refinery The bnne from the spnngs ran be 
brought down by gravity to the site of the 
refinery Electncity being cheap in Mandi, 
the installation of a thermo-compression unit 
at this spot IS recommended With a unit 
costmg Rs 15 lacs and capable of producing 
60 tons of white granular salt per day, the 
cost of manufacture will be Rs 15 to 20 
per ton A bigger plant of double the capa¬ 
city could be erected at Joginder Nagar with 
the bnne supply from Guma The combined 
output of salt from these sources will meet 
the requirements of the Punjab and the 
western distncts of the United Provinces 


Antioxidants in Science & Industry 

S M BOSE & V SUBRAHMANYAN 
Central Food Technological Research InstUidet Mysore 


D uring recent years, the subject of 
antioxidants has attracted a consider¬ 
able amount of attention Apart 
from their value in scientific research, 
in which they represent a new and a vast 
field, antioxidants play a very vital part in 
a number of important mdustnes Thus, the 
success of several of the mdustnes relating 
to the use of rubber, petroleum and other 
hydrocarbon oils, fixed oils and fats, essential 
oils, soaj;>s and cosmetics, jiaints and var¬ 
nishes, textile oils, food products, vitamins, 
pharmaceutical preparations, etc , depends on 
the use of antioxidants In addition to the 
rapidly growing scientific hterature, there 
IS also a vast amount of patent literature on 
the subject Several of the appbcations have 
only b^ generally indicated, while many 
others, which are known to be practised, have 
not b^ published or recorded in sufficient 
detail A review of the progress in such a 


field presents many difficulties, but an 
attempt has nevertheless been made m the 
following pages to mdicatc generally the 
scope of the subject and its vanous practical 
po^bihties 

Oxidation — spontaneous and mduced — 
pla>s a very big part m a variety of chemical 
processes in some cases where oxidation 
is necessary to complete the process but is 
not easily achieved, the presence of small 
amounts of substances, known as pro-oxi- 
dants or positive catalysts, accelerates the 
action of oxygen In other cases, where 
oxidation proceeds spontaneously m the 
presence of atmospheric oxygen, smdition of 
minute amounts of certain materials known 
as antioxidants or negative catalysts can 
retard the action of oxygen 

Preservation of materi^ from oxidative 
detenoration is a very important problem in 
a chemical industry This is particularly 
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SO in the case of rubber, different kinds of 
fats and oils and food mdustnes Many 
products are six>iled during storage through 
want of fortification with suitable preser¬ 
vatives, with the result that the industr\ 
loses its reputation and tends to die out 
The present contribution has been prepared 
with a view to drawing attention to the 
importance of the application of antioxidants 
to materials which are prone to oxidative 
deterioration 

Until about twenty-five years ago, the 
properties and usefulness of antioxidants 
were practically unknown to the scientific 
world Only, smee 1922, when Moureu and 
Dufraissc^ discovered that traces of certain 
phenohe compounds like hydroquinonc, pyru- 
gallol, etc , when added to auto-oxidizablc 
substances, can prevent their rapid detenora- 
tion — a work which subsequently pomteil 
to the commercial possibilities of antioxi¬ 
dants in protecting matenals like rubber 
from destructive oxidation - a vast number 
of matenals have been clescnbed in literature 
as possessing the property of inhibiting 
oxidative changes According to the applica¬ 
tion of antioxidants to vanous mdustnes, 
they may be broadly discussed under the 
foUowmg heads 

Rubber & Rubber-like Material! 

The influence of antioxidants on the 
preservation of natural and synthetic rubber 
deserves to be first mentioned, because, the 
progress of the application of antioxidants 
to vanous mdustnes onginated from their 
use in preventing the detenoration of rubber 

One of the major problems of the rubber in¬ 
dustry IS the control of ageing and fatigue " 
of nibber goods The ageing of rubber 
becomes manifest in different ways according 
to the conditions of service and is pnncipally 
due to oxidation and polymerization The 
polymers, being ngid and bnttle, do not 
possess the elasticity of rubber and are use¬ 
less for all practicsd purposes Metals like 
copper are well known to exert a marked 
prative effect on the oxidation of rubber 

Considerable progress m the manufacture 
of rubber goods was made only after it was 
realized that antioxidants must be used 
The use of these compounds in rubber in¬ 
dustry has been extended from crude rubber 
to the finished rubber goods Antioxidants 
for rubber are more commonly known as 
anti-agers *' and those which have the 


specific action of preventing catal}rtic oxida¬ 
tion due to copper m rubb^ are sometimes 
marketed as copper mhibitors 

The practical as{^ts of the use of antioxi¬ 
dants must be considered in selecting a 
suitable antioxidant for rubber Apart from 
having effective age-resisting property, an 
antioxidant for rubber must satisfy several 
other conditions as well, viz (1) it must not 
affect vulcanization of rubber and must not 
react with the vulcanizing agent used, 
(2) it must not effloresce the rubber, (3) it 
must be non-staining and must not produce 
any undesirable colour in the finished pro¬ 
duct , and (4) it must not reduce the elastKity 
which IS tlie fundamental property of rubber 
and should impart anti-flex-cracking property 
to It The solubility of the antioxidant in 
rubber is imjiortant in connection with the 
tendency to "blooming*’, the latter being 
also affected by the state of diVLsion of the 
antioxidant 

Instead of following the customary method 
of incorporating antioxidants in the material 
of nibber, in some cases the surface applica¬ 
tion* of antioxygen as a solution to the 
surface of the vulcanized rubber may be an 
effective method 

The rapid increase in the number of new 
antioxidants available year by year makes 
it difficult to classify them satisfactonly 
The development of modem antioxidants is 
tending towards the use of more and more 
complex compounds Many of them have 
been developkl empincally and it is not 
always clear how they function In this 
field, practical application may be stated to 
have gone ahead of theory 

Recent patents reveal a very marked trend 
towards complex amines and their numerous 
complicated denvatives A few illustra¬ 
tions of the direction of these mvestigations 
are (a) secondary aromatic amines and their 
derivatives*, particularly, denvatives of 
diar>iammes, eg mono-N-methyl diaryl- 
amine*, carbamylammo-diarylamme*, alkyl- 
diaryl-amines contammg at least 14 C- 
atoms*, polyhydroxy or polyalcoxy-diaryl- 
ammes^, di^ino-diaryl aimnes and their 
hydroxy or alkoxy denvatives*, etc, and 
(b) tertiary amines* Condensation pro¬ 
ducts'* from ammes with ketones have been 
claimed to possess supenor antioxygenic 
power 

Hundreds of patents have been taken on 
the use of complex phesohe compounds as 
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anti-agers A few of the examples mdude 
alkenylamiDO phenols^^, alkyhdeneainino 
phenols^*, octylphenols^*, and ethers thereof 
The condensation products of phenols with 
ketones^*, or with simple ahphatic alde- 
h)^es'* have also gained much prominence 

Some of the other miscellaneous products 
which can exert antioxygenic action are 
amino ethers'*, alkylhydroxyaryl sulphides'^, 
ammo denvative of diphenylene oxide'*, etc 

A marked progress in the field of modem 
antioxidants is revealed in a number of 
patents'* which claim improved resistance to 
agemg of rubber by including m a mixture, 
m addition to an antioxidant capable of 
inhibitmg atmosphenc oxidation, an organic 
oxygen absorber to eliminate the oxygen 
present originally in the compound and an 
orgamc base non-volatile at the vulcanization 
temperature and miscible with rubber to 
activate the oxygen absorber 

Some of the antioxidants which can prevent 
the agemg of rubber can also protect other 
rubber-like matenak like natural and syn¬ 
thetic resms from deterioration As examples 
may be ated the use of teipene haloalkyl 
ether-amine condensation products** or esters 
like propyl and secondary amyl p-hydroxy- 
phenyl-amino-acetates*', etc , to prevent the 
deterioration of rubber and resms 

Hydrocarbon Otis 

The mmeral oils (commonly known as 
petroleum oils) and their denvatives, viz 
fuel oils, gasoline, etc, are prone to be 
affected through the gradual oxidation and 
polymerization of the unsaturated hydro- 
c^bons present m them Cracked gasolme, 
m particular, tends to form gummy and 
resinous matter, both m storage and m 
service, which is very objectionable A 
marked improvement m the gasolme industry 
was achieved only when the application of 
antioxidants was started to enhance its 
resistance to oxidation at elevated tempera¬ 
ture and pressure In this connection, it is 
mteresting to note that, under favourable 
conditions, some antioxidants may also act 
as knock suppressors** and may impart 
improvel anti-Imock properties to fuel oils 
and gasolme 

All lubncating oils, particularly the auto¬ 
mobile and aircraft lubricants, tend to oxi¬ 
dize while in service with the fonnation of 
compounds which are generally of a gummy, 
resmous, asphaltic and aad character The 


oxidation products are subsequently deposit¬ 
ed m oilmg systems as " sludge" The 
formation of sludge is accelerate by the 
constant agitation of thm oil films under 
elevated temperature and pressure and high¬ 
speed conditions with air, moisture and solid 
impunties, especially rust, worn bits of 
metals and fi^gs, which act as powerful 
catalysers promoting rapid and surotantial 
oil deterioration 

Chemical stability of lubricating oils is a 
subject of prime importance Improvement 
m the quality and stabihty of lubricants has 
been well achieved by the mcorporation of 
suitable antioxidants m them 
A very large number of substances have 
been recommended as inhibitors for gasolme 
and lubricating oils The chemical consti¬ 
tution of the antioxidants for these oils 
are so diverse that a rational and scientific 
classification is not possible 
Some of the antioxidants for rubber are 
suitable for hydrocarbon oils also, e g 
alkenylammo phenols", alkyhdeneammo 
phenob'*, octyl-phenols", and ethers thereof, 
ammo-ethers", phenol-ketone condensation 
products", etc, exert mhibitmg action for 
hydrocarbon oils also 
A few of the other typical antioxidants 
which have been the subject of modem 
patents are tertiary alkyl-substituted O- 
dihydroxybenzenes*', hydroxyaryl** or dial- 
kyl-diphenol** sulphides, selenides or tellu- 
ndes, dialkyl-cyclohexyl** or nitroso-alkyl*^ 
phenols . diamylmercapto-dunethyl ether** , 
N-contaming diphenylmethane denvatives**, 
alkali or alkaline earth metal phenoxides 
formed from high mol wt phenols**, N- 
nitro-aryl-tetra-hydroqumolme compounds*', 
polyesters of 12-hydroxysteanc or other 
high mol wt acids**, heavy metal salts of 
the dicapryl ester of di-thio-phosphonc 
acid**. phenol sulphide metal salts**, etc 
For the prevention of rust formation in 
beanng materials, the mco^ration of single 
substances or mixtures of compounds of the 
formula 

COOR 

I 

COOR 

(where R stands for hydrogen or an alkyl 
or aryl radical) with the lubricating oil have 
been recommended*** 

For the stabihty of mmeral waxes towards 
oxidation, the addition of one or more of the 
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following substances at low percentages has 
been found to be efficaciously 

Catechol, thymol, eugenol, guaiacol, hydro 
qumone, phlorogluanol resorcinol, qumone, 
pyrocatechol, para-aminophenol, unsym- 
metncal diphenylhydrazine, mono-benzyl 
para-ammophenol, dibenzyl-para-ammopbe* 
nol, alpha-naphthylamme. beta-naphthyl- 
amine, phenol, cresylic acid, thymol conden¬ 
sation product with oxymethylene camphor, 
clove oil and pyrogallol 

Patents** on the use of mixtures of two 
or more antioxidants are also becoming 
mcreasingly common The importance of 
the phenomenon of synergism between two 
or more unrelated substances is now be- 
commg mcreasingly realized and a large 
amount of scientific hterature is developing 
on the subject 

Antioxidwts like aromatic nitrogenous 
hydroxy compounds**, reaction products of 
Eunines and carbonyl compounds*^, etc, 
which prevent deterioration of gasoline 
and other oils when they are m contact 
with metals like copper, iron or their com¬ 
pounds, which tend to catalyse oxidation, 
are generally called " dcactivators ” of the 
oxidation catalysts 

One of the important properties that an 
antioxidant for h 3 ^rocarbon oils must possess 
IS that it should be oil soluble and water 
msoluble Some simple phenohe compounds 
like pyrogallol**, though they are effective 
mhibitors for cracked gasoline, fail to satisfy 
other conditions 

Fixed OIU & Fate 

The glycende fats and oils which include 
(a) all vegetable oils and hydrogenated vege¬ 
table fats, (b) all animal fats like tallow, 
lard, butter fat, etc , and (c) manne animal 
oils, viz fish and liver oils are m general more 
susceptible to atmosphenc oxidation than 
mine^ oils The unsaturated glycendes 
present m them easily absorb oxygen and 
the rancidity develops with the character¬ 
istic " off odour" and bad taste 

The rate and extent of rancidity develop¬ 
ment are, however, greatly influenced by 
several factors, viz presence or absence of 
oxygen, prevailing temperature, exposure to 
light, the mcorporation of certain pro-oxi- 
dants hke metids and metafile oxides and the 
presence of free fatty acids Actual conti¬ 
nuous exposure to the air is not always 
necessary Oils produced under usual condi¬ 


tions may contam enough oxygen dissolved 
m them to bnng about oxidation 

The fish-oil mdustry, in particular, is 
confronted with the problem of rancidity, 
because fish and hver oils are, in general, 
highly unsaturated and are, therefore, ex¬ 
tremely sasceptible to oxidative deteriora¬ 
tion 

The chemical antioxidants for fats and 
oils and fatty foodstuffs can be broadly classi¬ 
fied as (1) acxd4ype inhibitors, viz several 
organic and inorganic acids** like citnc, 
ortho-phosphonc, etc , (2) phenolic inhibitors, 
VIZ hjdroquinone*®, ^-naphtho-qumone*^, 
di-resorcinyl-qumol**, pyr^afiol** and its 
derivatives like haematoxylin**, goss 3 q)etin**, 
etc , galhc acid and alkyl gafiate^, complex 
derivatives*’ of quinol hke hydroxy-chio- 
mans including tocopherols. hydroxy-chro- 
mans, hydroxy-coumarans, hydn>xy-couma- 
roncs, etc , pyrocatechol*®*, guaiacol**, resor¬ 
cinol** and a host of others, (3) dienols, viz 
1-, d- or iso-ascorbic acid*®, ascorbyl mono¬ 
esters** of fatty acids, anti (4) niiro^nons 
inhibitors mcluding aromatic amines**-^ like 
phenyl-naphthyl amines , sugar amines** and 
their salts like methyl glucaimne and its 
stearate, and the amino acids** like tyrosme, 
glycuie etc , and their esters 

The keeping quahty of fats and oils is 
greatly influenced by the nature and propor¬ 
tion of the natural antioxidants present m 
them Hence, apart from the chemical 
antioxidants, inhibitors can be isolated and 
concentrated from natural sources and added 
to the oils to increase their stabihtv Among 
the natural antioxidants, cereal flours**, 
especially oat flour and their extracts, un- 
saponifiable fractions**-** of vegetable oils, 
crushed oil-seed cakes** and their extracts, 
crude preparations of carotenoid pigments*®, 
crude lecithin** and cephalme**, gum-guaiac*’, 
kanuUa dye*®, etc, have gamed prominence 
Antioxygemc action of certain non-patho- 
genic bactena** also has been reported 

In spite of the great vanety of antioxidants 
reported in hterature, it is rather difficult to 
select a suitable antioxidant for edible pro¬ 
ducts This IS so, because, in addition to 
having supenor antioxygemc power, an 
antioxidant for foodstuffs must satisfy 
other conditions also Pharmacological 
safety, non-toxiaty, sufficient solubility or 
dupeisibihty in the medium to which it is 
added and mertness from the pomt of view of 
affectmg the normal taste, colour and odour 
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of the treated products are the additional 
characteristics of an ideal antioxidant for 
food products 

Several workers have shown that a mixture 
of two antioxidants of different classes is 
more effiaent than either of them mdividually 
(synergeixc action ) Tlie synergetic effect is 
generally achieved by the use oP* (1) a 
combination of an antioxidant of phenolic 
character with an acid-type inhibitor, {2)*® 
mixtures includmg a phosphorus compound 
like phosphoric acid, a phosphatide or a 
phospho-protem and a poly-hydroxy benzene 
or a related compound, (3)" mixtures of 
a sugar with a phenolic antioxidant, (4)®® a 
combmation of a sugar with a phosphorus 
compound or (5)®* ascorbic acid in associa¬ 
tion with hydroquinones, tocopherols, hy- 
droxychromans, hydroxycoumarans or relat¬ 
ed compounds Hence, in order to afford 
maximum protection, it is always desirable 
to use a mixture of suitable antioxidants 

Fat-soluble Vitamins, Carotene, 

Vitamin Concentrates & 

Other Vitamin Preparations 

The fat-soluble vitamins, particularly 
Mtamms A and E, are very unstable and 
easily susceptible to oxidation Vitamin D 
is comparatively more stable than vitamm A 

A good deal of work has been done on the 
stabiuzation of vitamm A m ghee®®>®® and 
in hver It has been reported*®®*®® 

that the development of oxidative ranci¬ 
dity and the destruction of vitamm A m 
fats and oils proceed simultaneously and 
antioxidants which prevent rancidity m oils 
can usually protect the vitamm present in 
them 

In a tropical country like India, the liver 
oils and the vitamin concentrates Jose their 
vitamin A potency on storage at a compara¬ 
tively rapid rate Dunng recent years, 
con^erable attention has bwn drawn to the 
stabilization of vitamin A in shark hver oil 
The vitamin in the oils, as now marketed, 
however, tends to detenorate on keepmg 
It must be preserved with the help of suitable 
antioxidants if the industiv is to contmue 
to flourish m the face of mtense foreign 
competition The use®®**®® of an alkyl 
pllate, especially ethyl or iso-butyl gallate, 
m conjunction with citnc or tartanc acid 
has reported to have beneficial effect 
on the stabilization of vitamm A in shark 
liver oils of low acidity. The use of hama- 


toxylm®® as an antioxidant for carotene, 
vitamm A, etc, has been patented. 

It should be noted, however, that antioxi¬ 
dants which can prevent oxidative 
deterioration of vitamm A m ghee or m liver 
oils fail to exert their antioxygemc power 
agamst the destructive action of sun- 
Iight®^*®®* Hence, in order to preserve 
vitamin A, great care should be taken to 
avoid unnecessary exposure to sunlight 

Vitamin G 

Vitamin C also is very unstable and 
spontaneously oxidizes when exposed to 
atmosphenc conditions The prevention of 
the rapid destruction of ascorbic acid m 
fruits on storage is an important problem 
which has to be systematic^y mvestigated 
What little work has been done on fmdmg 
out a non-toxic antioxidant for vitamm C 
records that <f-iso-ascorbic acid®® appears to 
be a potent antioxidant for retardmg the 
oxidative changes of f-ascorbic acid ( vitamin 
C) Thio-urca®* exercises a powerful stabi- 
hzing action agamst catalytic destruction 
by copper and hence has been su^ested as 
a commercial antioxidant for vitamin C 
The protective action of pyrophosphate” 
against atmosphenc oxidation of vitamm C 
even m presence of copper has been reported 
A few other antioxiclants which also are 
effective to some extent arc creatmme®®, 
glutamic acid®*, etc A good deal of further 
research remams to be earned out in this 
field 
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Sdentiflc Terminologies In Anglo-Indian 
LanguageSf An English Gujarati Glossary 
of Scientific Terms m Nagn Scnpt com 
lied by P G Shah I A A S (Retd) 
Gujarat Research Society Bombay} 
1949 pp Ivi + 200 9i' X 6r Pnce 
Rs 6 

A PROBLEM OF OUTSTANDING IMIORTANCE 
today for the progress of science and genend 
culture in India is the place of 6 or 7 pnm ipal 
Indian languages in these pursuits in future 
w d vts English that has been adopted by 
India for the last eight or nine decades The 
question is whether the tempo of progress 
attained during this penod of at least 20 30 
millions of our people in science and culture 
will be maintained or re enforced or retarded 
by a change over from English which has 
so far serv^ as the medium of commumca 
tion between the provmces of India and with 
the world at large to the chief languages of 
the provinces English has been par excel 
knee the language of science commerce 
law and of matters pertaining to politics and 
economics above parochial or provincial 
level and as such has satisfactonly performed 
these vanous functions m the national hfe 
of India It has thus been instrumental m 
raismg the status of India The chief draw 
back of English however is that it is likely 
to remain ^ways the language of the intelli 
gentsia barely 10 per cent of the population 
of the country For this and several other 
considerations a section of the people arc 
demanding — and demanding somewhat im 
patiently — the replacement of English by 
the more develop^ of the provincial Ian 
guages (Hmdi Bengab Tamil Gujarati 
Marathi Kanarese and one or two others) 
m all departments of public life on the 
mund that a nch language bke Sanskrit is 
fully capable of supplying vocabulanes as 
nch comprehensive precise and flexible 
That Sansknt and many provincial Ian 
guages which are daughters of Sandent are 
capule of this no one doubts the doubt 
most frequently expressed is whether a 
comnletely new mmtage of glossanes and 
voewulanes in scientific and educational 


subjects will serve the needs of the country 
better in the present stage of its development 
Is it possible that this expenment in mdivi 
duali^ after India s plunge in international 
ism of the last few deices since World War I 
will accelerate the progress of the present 
and future generations m science education 
invention mternationalcommerce industry? 

The general consensus of opmion from 
expenence gathered so far seems to be that 
while workable and systematic vocabulanes 
should be made for most branches of science 
and trade in order to enable our pnmaiy 
and secondary schools to begin impartmg 
knowledge through the vernacular medium 
no universally accepted system or plan for 
the frammg of the new termmologies in the 
diverse languages of the country yet exists 
It is a fact that several elal^rate well 
directed and praiseworthy attempts for 
producing comprehensive English Indian die 
tionanes and glossanes in science law 
education etc m at least S languages 
sponsored by learned societies universities 
or by mdividual scholars have failed to 
satisfy educated professional opinion or to 
create a popular demand for further attempts 
along similar Imes 

Senous attention of our educationists and 
legislators has yet to be focussed on this 
question of choice of language for instruction 
of our youth especially in science technology 
and higher research for on the right 
approach to this problem will depend largely 
the march of the nation along the road to 
enlightenment 

In this state of indecision of popular 
opinion the appearance of a modest work 
on an English Gujarati glossary of saentific 
terms is very welcome Unpretentious 
in size and in its immediate objective it 
expounds sound prmciples for buil^g of 
more comprehensive scientific dictionanes m 
Anglo Indian languages In its preface the 
author Mr P G Shah CIE a devoted 
scholar who has rendered splendid service 
dunng the last 25 years m the cause of saenti 
fic and cultural development m Gujarat 
reviews the history of previous efforts in 
Urdu Marathi Gujarati Hmdi and of official 
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efforts m this direction In a sober objective 
essay be discusses the disadvantages and un- 
desirabUity of a(^opting a umfonn, brand 
new scientific tenrnnology for all Indian 
languages, the international aspects of the 
Question, the profound reflections of Mahatma 
Gandhi on this theme and the suggestions 
made on various occasions by Pandit Jawahar 
Lai Nehru He then suggests 14 working 
rules which should guide the framing of 
satisfactory systems of scientific termino¬ 
logies m the prmcipal provincial languages 
for the use of secondary schools which are 
sooner or later to begin teaching through the 
mother-tongue , for the self-mstnicting adults 
and persons of the working classes anxious 
to acquire knowledge of modem science . 
and for the popular writers on scientific 
subjects in the newspapers, penodicals and 
science primers m different Indian languages 
The scientific glossary proper covers 
exactly 200 pages of the book, mcludiog the 
most common terms used m the ph 3 rsical and 
biological sciences, medicine, astronomy, 
mathematics, geology, economics and philo¬ 
sophy Equivalents of these standard terms 
m Gujarati are given in the Nagn script 
In the reviewer’s opimon, the chief feature of 
the present work lies in the admirable sense 
of judgement displayed in selecting apt 
expressive and suggestive Gujarati equi¬ 
valents for the standard scientific terms, thus 
encouraging the reader and learner in his 
desire to acquire more and more scientific 
vocabulary in his own language and the 
avoidance of hard, far-fetched and unfamiliar 
Sanskntised words and phrases The use 
of Nagn senpt is thoughtful, with a very 
little change in the grammatic terminations 
of Gujarati words, the glossary can be 
adopted for a far larger circle of Hmdi users 
In this sense the present compilation may be 
considered as a preluninary to a much larger 
lexicon of Anglo-Hindi scientific terms 
encomj^assmg a wider field of more advanced 
sciences, technolc^, engineenng, etc The 
author advocates the adoption of what may 
be called " internationalterms and cons¬ 
tants without change, but is nghtly agamst 
replacing of old Hindi or Sansknt words of 
established usage in astronomy, mathematics, 
medicine, astrology, etc In general his 
view IS that premature finality and ngidity 
aimed at by some new systems of nomencla¬ 
ture will do harm, but that they should grow 
round a nucleus of existing vernacular terms 


that are current, well understood and have 
the sanction of long usage The author has 
had the benefit of consultation and collabora¬ 
tion with a number of Indian scientists On 
the whole, the scope and distribution of 
standard terms, constants, symbols and umts 
of the different sciences show balance and 
judgement, save in one science which has a 
disproportionate plethora of common words 
and phrases A few staking omissions of 
terms, especially the nomenclature employed 
for the borderline sciences, are noticeable 
These minor defects are easily remediable 
in a new edition which, there is no doubt, 
wiU soon be called for 
The panting, format and general get-up 
of the book is attractive and gives credit 
to the Gujarat Research Society, Bombay, 
who are the publishers 

D N Wadia 


Colloid Science IL Reversible Systems, 
Edited by H R Kaiyt (Elsevier Publish¬ 
ing Co Inc . New York), 1949, pp xix + 
753 Pnee 11$ 6d 

This monograph is the resulf of a co¬ 
operative effort of a number of specialists 
and deals with the reversible colloidal systems 
which have acquired importance consequent 
on the development of synthetic macromolc- 
cules The thermodynamical aspect has 
been treated by J J Hermans, with special 
reference to vapour pressure, osmotic pres¬ 
sure, swellmg pressure and heat of mixing 
The same author has also written the chapter 
dealing with physical properties in solution 
such as uptick anisotropy, dipole moments, 
sedimentation velocity, time of relaxation, 
viscosity, flow birefringence as well as the 
properties m the solid state such as elasticity, 
swelling and double refraction on stretching 
A complete chapter on the important subject 
of determination of molecular weights has 
been wntten out by J J Hermans and P H 
Hermans. J Th G Overbeek and H G 
Bungenberg de Jong have wntten the chapter 
on macromolecular electrolytes One full 
chapter on reversal of charge and three 
chapters on the different aspects of coacer- 
vation have been wntten by Bungenberg 
dc Jong P H Hermans's chapter on gels 
deals with sol-gel transformation, structure 
of gels and sorption by gels There is one 
chapter by Houwink dealmg with solid 
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macromolecular systems The last chapter 
by H L Booi] de^ with association colloids 
as represented by soaps and dyestufEs 
The book is, on the whole, well written 
By way of exceptions a few mmor errors may 
be pointed out (1) sub-section lettenngs on 
page 42 do not correspond with what is given 
in contents Similar errors are to be seen on 
pages 36 and 38 The name of the author 
of the last chapter is differently spelt on 
page viu (Booy) In equation (1) on 
page 50, It IS desirable to specify the con¬ 
ditions under which the different partial 
differential equations hold While treatmg 
hystensis in sorption, a reference to the 
early concept of McRain, which has been 
established by recent expenmental work, 
would have been useful 
The book forms a good guide to the domain 
of macromoleculcs and provides an excellent 
stimulus for research in the field 

K S Gururaja Doss 

Making Conference Programs Work, by 

M F Stigers (McGraw-Hill Book Co 
Inc), 1949, pp 256 Pnee $3 50 

This book is one of a serifs of publi- 
cations on industnal organization and 
management published by McGraw-Hill 
Book Co Conferences play a ver>^ im¬ 
portant part in the Amencan way of life, 
especially in tlieir large industnal concerns 
and educational institutions The author, 
who is an Associate Professor of Trade and 
Industrial Education in Purdue University, 
18 well fitted for the task of wntmg a text¬ 
book on the technique of conferences, since 
he has himself taken a leading part in several 
such conferences The observations m the 
book are bom of real and valuable expenence 
gained through several years 

In large industnal concerns consisting of 
several departments, it is frequently neces¬ 
sary to hold meetings between representa¬ 
tives of the vanous sections to exchange 
ideas on common problems, to evolve metheds 
of improving production, both in quahty 
and quantity* to discuss questions of person¬ 
nel, etc In big educational institutions 
also it has been found useful to have such 
meebngs between the vanous members of 
the staff to discuss questions about training 
students The method of settlmg questions 
and evolving procedures by conferences need 
not be contoed to these two fields and can 


really be extended to several other fields of 
group activity 

Mr Stigers discusses in detail the types 
of conferences, the physical arrangements 
necessary for such conferences, the prelimi¬ 
nary steps necessary before the beginning of 
a conference, the way m which the pro¬ 
gramme of the conference must be drawn 
up, and the technique and etiquette of a 
conference He has concentrated his atten¬ 
tion on two important aspects of conferences 
(1) the r6le to be pLay^ by the conference 
leader and (2) the method of getting the 
best results out of such conferences He has 
also given m the latter part of the book 
actual examples of conference programmes 
in industry and selected conference reports 

It may, at the first blush, appear as if such 
a book will be of no use to us in India 
But nothing would be farther from truth 
India is very often the venue of international 
meetings of the vanous bodies attached to the 
UNO Indians have to take part in many 
conferences abroad A clear knowledge of 
the conference technique would be extremely 
useful to these representatives Moreover, in 
many of our big institutions like the Council 
of Scientific & Industnal Research, the 
vanous Departments of the Government, the 
Tariff Board, etc , a lot of work is earned out 
in conferences though the word "conference" 
Itself does not figure m the reports People 
are invited from distant parts of the country , 
public money and valuable time are spent 
on such meetings At the end of many of 
these mcetuigs, the members come out with 
a feeling of futility about the usefulness of 
such conferences Very often there is no 
specific programme before the mcctmg and 
the members come entirely unprepared and 
without forethought The result is that 
vanous loose observations arc mode and the 
meeting ends without achieving any result 
Mr Stigers has rightly stressed the necessity 
of drawing up a proper programme before¬ 
hand and specifying the particular problems 
to be discussed so that the members can 
think over these problems and come to the 
meeting with their considered views Some¬ 
times the leader of the conference " mis¬ 
behaves", loses his temper with his colleagues, 
interferes too often m the normal smooth 
workmg of the meeting or tnes to impose 
his own views on others Sometimes after 
the meeting is over, a biassed report about 
the decisions arrived at m the meeting is 
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circulated by the leader as an authentic 
account of the conference A careful study 
of Mr Stigers's book will show how to avoid 
such pitfalls and how to utilize conferences 
in the best manner possible 

Terrestrial Radio WaveSt by H Bremmer 
( Elsevier Publishing Lo Inc , New York, 
Amsterdam, London, Brussels), 1949, 
pp X + 344 Pnee $ 6 75 

The main object of the book has bfen 
the analysis of the mathematical-phvsical 
methods for computation of fields due to a 
radio transmitter After giving a general 
introduction, the author divides the subject- 
matter of the book into two distinct parts 
The first — chapters II to VI — deals 
with a homogeneous atmospliere and esti¬ 
mation of ground-wave field, the conditions 
for finite heights of transmitter and receiver 
being, of course, fully discussed The second 
part — chapters VII to XI — is devoted to 
the theory for an inhomogeneous atmosphere 
including the ionosphere anti the tropo¬ 
sphere 

The author begins chapter 11 with the 
expression for the ground wave in the form 
of a senes of zonal harmonics Chapter 111 
deals with Watson’s transformation and its 
further modification for numerical solution, 
specially for radio problems The total radio 
field due to primary and directly reflected 
components is expressed as a senes which 
IS dealt with by two distinct methods — 
the method of residue senes having the 
charactenstics of diffraction theones and the 
saddle point or geometnc-optical method 
The residue senes is elaboratecf m chapter III 
and its applications are further discussed in 
chapter IV Firstly, the field is computed 
when both the transmitter and the receiver 
are on the earth and the limitations of the 
formula for short distances are pointed out 
The relationship between the values from the 
Residue and those from Sommerfeld's solu¬ 
tion for the flat earth is certamly mterestmg 
For computation of fields when transmitter 
and receiver arc above the earth’s surface, 
height-gam factors are introduced which 
make numencal computations lengthy These 
are discussed m great detail Chapter V 
deals with geometnc-optical approximation 
With the aid of the saddle-point method It 
is pointed out that this method is applicable 
precisely m the region where the senes of 


residues fails owing to its slow convergence 
The field by this method differs from the 
familiar expressions by the presence of a 
" divergence coefficient" and also by the 
Fresnel reflection coefficient being replaced 
by sphencal reflection coefficient The author 
has, of course, pointed out that for all practi¬ 
cal purposes the Fresnel coefficient may be 
used without appreciable errors 

Altliough the discussions are characterized 
by mathematical ngour, the engmeenng 
applications of the complicated formulae 
have not been overlooked A survey of the 
formulae required for numencal calculations, 
as also many typical results, are j>resented in 
the form of graphs in chapter Vl Propa¬ 
gation conditions over ground and sea have 
been dealt with separately but the important 
problem of transmission over a composite 
path of both land and sea has not been 
studied senously 

Part II of the book is devoted to an m- 
homogeneous but spheni ally symmetneal 
atmosphere, comprising both the ionosphere 
and the troposphere In chapter VII the 
general nature of the vanations of the index 
of refraction is discussed and the geometnc- 
optical behaviour of wave propagation as 
also a theory based on wave equations are 
given The different components of the 
total field in presence of ionosphere are 
discussed in detail in chapter VIII, firstly 
neglecting absorption and then extending 
the method for non-ncghgible absorption 
The discussions on the field in the neighbour- 
hooil of the skip distance and also at the 
antipode are very interesting 

Chapter IX deals with the residue method 
for the sky wave and the relationship between 
It and the geometnc-optical method as also 
their respective fields of application Pro¬ 
bable nn^els of lonosphenc layers and also 
for the troposphere for microwaves are 
discussed in chapter X Propagation of long 
and short waves and corresponding numencal 
computations are then discussed in detail 
Tilt theory of super-refraction is also treated 
at some length on both the methods The 
trajectories of cosmic radio waves amvmg 
at the earth are considered at the end of the 
chapter 

The concluding chapter XI is devoted to 
the effect of the earth's magnetic field 
Conditions for a homogeneous space, appli¬ 
cable for long waves, are first considered, 
followed by estimates of reflection coefficient 
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and electnc field for typical cases The 
conditions for slowly varying anisotropic 
non-absorbing ionosphere, apphcable to 
short waves, are then taken up The ray 
theory has been adopted except in cases 
where it ceases to hold good There is no 
reference to the recent wave treatments of 
the problem by Saha and his school 

Throughout the book the treatment of the 
different topics has been made with mathe¬ 
matical rigidity, but at the same time the 
approximate solutions for conditions usually 
met with in practice have been pointed out 
Being fundamentally a mathematical treat¬ 
ment, it will perhaps not appeal very much 
to the average radio engineer who will un¬ 
doubtedly find it difficult to follow Tlie 
many numerical computations will, however, 
be of great mterest A serious student of 
radio wave propagation will find the book 
extremely useful 

H Raksmit 

Technique of Radio Design, by £ E 

Zepler (Chapman & Hall Ltd . London), 

1949, pp 394 Price 25s 

The second edition oh the “ Technique 
of Radio Design ” is m every way as useful 
to the radio designer of any developmental 
or research laboratory as the first edition 
There are many excellent text-books dealing 
With the gener^ pnnciples of circuit design 
but scarcely any of a practical nature The 
author, ba^ on his years of experience as 
head of the Receiver Development Depart¬ 
ment of Telefunken Works, has presented 
a book which deals with practical problems 
facing a radio designer confronted with 
buil(hng a workable apparatus 

The treatment is accurate and is supple¬ 
mented by the mclusion of numerous example 
which give practical values to the constants 
so that the dimensions of the problem can 
be readily assessed, specially by inexpenenced 
design engmeers 

The chapters are well arranged following 
the signal from aenal to lou^peaker and 
deal with the appropnate portions of the 
receiver 

In the second edition chapter 3 has been 
considerably enlaiged — specially the section 
dealing with * 'Negative Feed Back'' Chapter 
6 cm " Receiver Noise " has 10 additional 
pages to include the large amount of data 
accumulated dunng the last few years 


Chapter 9 on " Undesired Feed Back " is 
muen more exhaustive On page 309, the 
portion dealmg with " Incorrect Earth Con¬ 
nections " is a useful addition Pages 318 
and 319, paras B and C, under " Spunous 
Beats ” are very good On page 375 the 
para on " Noise Factor " is additional 
This book IS a “ must ” to every radio 
designer It suggests methods and presents 
data of practical design which can otherwise 
only be acquured slowly by expenence 

T V Ramamurti 

Selective Toxicity and Antibiotics, Sym- 

g >sia of the Society for Experimental 
lology ( Macmillan & Co Ltd . London ), 
1949, pp vii + 372 Price 35s 

The volume under review is a record 
of the “ Symposium on Selective Toxicity 
and Antibiotics " held in Edinburough m 
July 1948 

The term "selective toxicity" is a very 
terse one which indicates the general way m 
which the drugs, disinfectants, antiseptics, 
insecticides, etc , produce the particular effect 
they are noted for When such an agent is 
introduced into a system, it attacks some 
centres (causes toxicity locally) in prefer¬ 
ence to others The precise mechanism, the 
" why " and " how " of this effect, is now 
sought to be elucidated so that on the basis 
of this knowledge we can consciously design 
and produce the agents we require to con¬ 
trol diseases, pests, etc This subject is an 
extensive one and requires to be studied 
from vanous angles employing different 
sciences and disciplines Records of such 
attempts made m U K are found in this 
volume m the form of twenty-two essays 
dealing with vanous topics Each essay is 
not a mere compendium but a cntical evalua¬ 
tion of the work done by the author or the 
knowledge m the subject Some well-known 
names are missing in this volume, but 
fortunately their views have been recorded 
elsewhere It would be impossible to dc»l 
with them and record the reviewer's opinion 
about them m the space available To give 
an idea of the coverage of the symposium, 
we can just enumerate the headmgs m the 
order given m the book organic chemists' 
approach to chemotherapy, the differential 
activity of certam anti-malanal agents 
against protozoa and bacteria, the study of 
enzymes in relation to selective toxiaty m 
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animal tiBBues the design bacterial inhi 
biton modelled on essential metabolites 
antibiotics denved from B pdymyxa the 
ream of hops as antibiotics systematic msec 
tKidal properties mduced m plants by treat 
ment with fluorine and phosphorus com 
pounds surface activity and permeabihty 
as factors in drug action the permeability 
of insect cuticle selectivity of dru^ action 
m protozoal blood infections aspects of the 
sdective toxicity of sulphonamides and their 
antunetabolic mhibition the effect of long 
cham fatty acids on the growth of H pertussis 
and other oi^ganisms the effect of unsaturated 
fatty acids on gram positive bactena the 
action of penicillin on the assimilation and 
utilization of ammo acids by gram positive 
bartena adaptation of bactena to resist 
drug action the significance of hydrogen ion 
concentration in the study of toxicity the 
effect of phenyl carbamate-i on the growth 
of higher plants the comparative toxicity 
of phytocidal substances therapeutic inter 
ferance some effects of diet on toxicity — 
the influence of diet on the induction and 
mhibition of tumours external metabolites 
and ecological adaptation and the produc 
tion of antibiotics by micro orf^anisms in 
relation to biological equilibna m soil The 
reviewer has enjoyed reading every hne of all 
these at a breathless pace 
Useful technical books can from the prag 
matic point of view be divided mto two 
classes The first class comprise those which 
are authentic catalogues of facts m a subject 
that has taken some shape These are ref 
erence books they serve as aids to memory 
and come in handy to get at the previous 
knowledge m a subject m the shortest tune 
possible The second class of books is not 
at all valued for the above Their important 
function IS to generate ideas for further 
work to serve as an mtellectual ferment or 
to act as a midwife to bnng out ideas in the 
womb The volume under review belongs 
to this class and is sure to fulfil its function 
The secretaries are to be congratulated for 
having brought out this volume and broad 
cast this symposium held m Ldmborough to 
a much wider audience 
There are two complaints to make The 
symposium was held m July 1948 but the 
volume reached the reviewer s hand only in 
January 1950 Secondly though the prmting 
aod get up of the book are very good the 
cost of the book is almost prohibitive for the 


researchers to possess The usefulness of a 
good book like that of a drug is assured 
only when it reaches the sites where its 
action 15 desired This apphes to all tedi 
meal books now bemg published We dioukl 
now seriously think a^ut ways and means 
of bnnging such books within the reach of 
all the researchers In the present case 
the IC I could have contributed a httle 
more and thus brought down the cost of 
the book considerably 

K Ganapathi 

A Theoretical Investigation into Some 
Properties of Ionic CryatalSf by Per 
Olov Lowdm (Uppsala University Thesis 
publishetl by Almqvist & Wiksells 
Uppsala) 

This is a vali able investigation of thf 
properties of ionic crystals of the NaCl type 
based on quantum mechanics Ihe thesis 
IS divided into two parts The first deals 
with the cohesive energy of a system of ions 
having complete electron shells imonng 
thermal agitation An expression for the 
energy is found in terms of one electron 
wave functions The electrostatic energy 
IS regarded as made of two parts i e the 
Madelung one and the coulomb correction 
due to the overlapping of the ions A 
formula for the exchange energy for a pair 
of ions IS found The S energy dcpendnqf 
on the non orthogonality of the free ion wave 
functions is also found out Ihe sum of 
these three energies gives the cohesive energy 
In the second part of the thesis apf^cations 
of the formulae have been made for crystals 
of the NaCl type The wave functions of the 
negative ions F and f 1 and the positive 

ions 1 1 + Na+ K+ are found Numerical 
calculations of the cohesive energy the 
inter ionic distance and the elastic constants 
of the ionic crystals have been made The 
agreement between the theoretical and ex 
penmental results is good in the case of 
NaCl KClandNaF while discrepancies exist 
in the case of LiCl and LiF But one must 
say that the theoretical results obtained 
form an achievement because they do not 
assume any experimental values except the 
values of the fundamental constants The 
thesis will be a very valuable guide to those 
who would wish to pursue the matter further 
and it IS indeed a praiseworthy mvestigation 
N S Nagendra Nath 
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The Annual Report op the Executive Com- 
mittee of the Indian Science Congress Association 
for the year 1949 records saUsfactory progress In 
oU its activities Several members and office¬ 
bearers of the Association were Invited by the 
Oovemment of India to work in a number of expert 
committees to advise the Government on various 
developmental schemes and projects Two im¬ 
portant delegations one to the U N Conference 
on Natural ResourLea held at New York and 
another to Australia, were sent by the Government 
of India and in both these delegations members 
of the Indian Science Congress Association played 
a prominent rdle The Association received recog¬ 
nition from many foreign scientific bodies, notably 
the British Association for the Advancement of 
Science and the Institute of Physics and Ph^ical 
Chemistry, Israel Members of the Association 
were also represented on the Indian National 
Commission for Cch^peration with the UNESCO 
and the Ilefence Science Conference organized 
during the year A Sub-committee of the Associa- 
tion was appointed to report on the development of 
the Andaman and Nicobar Islands Tnc Sub¬ 
committee on UNESCO has undertaken to prepare 
and submit reports on the following subjects 
Means of extending collaboration between the 
Association for the Advancement of Science, the 
science club movement populanzation of science 
through cheap books and book clubs and the inter¬ 
action between science and society A special 
symposium on Application of Science in India for 
Social Welfare * was held at the Allahabad Univer¬ 
sity under the auspices of the Sub-committee for 
Science and Its Social Problems * 

On the suggestions of Prof A D Ross Chair¬ 
man of the Australian National Research Council, 
the Executive Committee approved the idea of 
holding the Pan Indian Ocean Science Congress 
on the lines of the Pan I^ific Ocean Science 
Congress The session, which is to be devoted to 
discussion of scientific and technological problems 
peculiar to this zone and to furthering the cause of 
international science is to be held Immediately 
after the 1951 session of the Indian Science Congress 
at Calcutta 

To facilitate the editing of scientific papers and 
preparation of abstracts a set of instructions on 
editorial guidance for papers has been prepared 
with the CO operation of Mr 1 Coates, President 
of the Section of Geology, 1949 50, of the Association 

In order to strenrthen its membership, the Exe¬ 
cutive Committee nai issued a pamphlet which 
seeks to popularize the aims and objects of the 
Association 

The question of building a permanent head¬ 
quarter for the accommodation of all scientific 
bodies with their head offices in Calcutta on the 
lines of the Burlington House m London, is being 
studied and details are being worked out 

The budget estimates of the Association for the 
year show considerable increase in expenditure 
which has been balanced as a result of a grant of 
Rs 15,000 from the Government of India The 


Committee have strongly urged the desirabihty of 
increasing its membersmp subscription from Rs 12 
to Rs 15 


RIVER RESEARCH IN 
WEST BENGAL 


Investigations on models, analysis of boil for 
the construction of dams and barrages proposed 
under the Mot ( Mourakshi) Project and the Gann 
Barrage Scheme formed the main part of the 
research work carried out at the River Research 
Institute, West Bengal, during the year 1948 
Besides these, investigations were also undertaken 
for the Uamodar Valley Corporation and the Assam 
Railway 

A new site 1000' downstream of the site pro¬ 
posed originally, has been recommended for the 
Barrage over tne Kopai river as a result of model 
investigations Hydrological observations of the 
river Mor have b^n carried out at a number of 

K lints Samples of soil from an area under the 

essenjore Dam site have been analysed for their 
suitability in dam construction Results show 
that whereas shell material is ample m the vicinity, 
enough core material is not available The soil 
In this area covered by the Mor Project has been 
found to be porous and likely to produce water 
logging at low places under perennial imgation 
unlL^ proper drainage is provided 

The investigations conducted under the Oanga 
Barrage Scheme aims at the construction of a 
barrage across the nver Ganga to supply silt-free 
water into the Bhanrathi-Houghly to maintain a 
navigable channel all the year round from Calcutta 
to the Ganga and to combine a road and railway 
bndge with this barrage Gauge and disetuurge 
observations and analysis of silt samples collect^ 
from the nver Ganga at Faracca, estimation of the 
minimum discharge necessary to maintain the 
Bbagirathi in a navigable condition indicate that 
discharge of 12 000 to 13 000 cusecs will maintain a 
160' wide and 9' deep channel if a few stretches 
are resectioned 

Other investigationa have been concerned with 


spill operations necessary to maintain the Tolly's 
Nullah (channel) in proper condition, methods 
of reducing scour in the Peechaboni Khal (channel) 
upstream of the tidal slice, analysis of the sewage 
water from the sedimentation tank at Bantalla to 


determine the efficiency of sedimentation, analysis 
of gaiiK« discharge and silt samples from various 
sites on the rivers Darakeswar and Selye for cons¬ 
truction of dams in the upper reaches of the riven, 
hydrological observations of Kalighal nver system to 
prevent floods mto Kalighai nver valley and run 
ofi and soil erosion exp^ments at Arabon 
The work undertaken for the Damodar Valley 
Corporation related to hydrological observations 
of the nver Damodar and its tributaries 
and analyses of soil and water from Damodar 
nver 
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HYDRAUUC & IRRIGATION 
ENGINEERING RESEARCH 
IN HYDERABAD 

PllOBLSMS COZmECTXD WITH THE DESIGN AND 
coDStruction of spillways, weirs channels and 
causeways were successfully tackled and interesting 
results were obtained in analytical studies and 
insulation tests conducted on various engineering 
matenals at the Engineenng Research Laboratories. 
Hyderabad, during the year 

In the Hydraulics. Irrigation and Hydraulic 
Machinery Section, investigations were contiuutd on 
the problem of designing a profile for a spillway for 
Maiuur Irrigation f^ject A suitable design duly 
tested on a scale model with regard to coefficients 
and pressures was recommended to the Kxccutivu 
Engineer Methods have been devised to reduce 
the inflow of sand into Polkampalli nver and ensure 
the requisite flow of water into it from Kapeta 
river The nvers meet and separate after 7 chains 
to meet agam a few miles downstream On the 
nght bran& after separation an anicut ( wcir) and 
sluice have been constructed to supply water to the 
canal feeding several tanka Earlier do vices to 
direct the water into Polkam^li river by construct 
mg first an earthen bank and later a weir across the 
left branch had failed 

Expenments have been conducted on two models 
of a tail-race channel proposed to be led parallel 
to the Nisamsagar canal This canal has a full 
supply discharge of 3.400 cuseca and has 3 drops 
within the first 34 chains from the head sluice tne 
total drop amounting to 32' A scheme for utilizing 
this drop for production of power has bcMin sanc¬ 
tioned 

An investigation was made into the failure of 
the high-level causeway across Pedda river m Mcdak 
district It 18 suggested that modifications that 
tend to increase the coefficient of discharge of the 
structure as a whole and so reduce the afflux 
and depth and flow over the crest during floods 
may be adopted It is emphasized that in design¬ 
ing causeways across jungle streams bringing in a 
lot of brushwood during floods, the calculation 
for stability, high flood levels and afflux should 
be based on the supposition that all the vents 
are likely to be blocked dunng heavy floods The 
fact that the high flood level recorded in this parti¬ 
cular case 18 alxive the designed high flood level 
does not show that the flood is greater than that 
for which the causeway was designed Due to 
the partial blocking of the vents, the depth of flow 
over the causeway crest is increased, thus increas¬ 
ing the high flood level above the designed level 
even at lower flood intensities On this basis a 
number of recommendations have been made for 
reconstructing this and other high level causeways 
of the type 

In the Soil Mechanics laboratory, about 70 soil 
samples were analysed and tested for roads canal 
linings, rammed earth buildings, manufacture of 
bcicui and iMrAAi-mortar including 8 samples of 


aggregate for Nlzamsagar Hydro-eloctnc SchAna 
Traflfic census have bran conducted on different 
types of wearing courses and their behaviours 
ub^rved under the same intensity of traffic 

Laboratory tests vrcrc mode to determine whether 
cement stabilized soil m the form of bncks. slabs 
or blocks could be used for lining canals to reduce 
seepage losses and economize in earth work by 
providing for greater velocities Test results of 
3 soil samples which were found satisfactory are 
given 

The possibilities of replacing had with steel and 
concrete of relative dinsity 2 4 in a room meant 
fur installing a Maximar 250 deep X ray therapy 
unit have l^n examined The use of aggregates 
of higher specific gravity and higher umt weight, 
and Selection of the grading of aggregates for 
maximum unit weight is consider^ to give a 
concrete of density 2 4 Specifications of materials 
with their proportions for the required cement- 
concrctc mix are given 

Studies of cheap insulonts for roofing materials 
to improvt. their thermal characteristics were made 
and a model house with country tiled roof re^s- 
tered lower maximum temperature and higher 
minimum temperature than m shade The model 
has with corrugated iron and asbestos cement 
sht'cl roofs, recorded maximum temperature higher 
than that of shade In summer, maximum tem¬ 
perature recorded by country tile roof was lowest, 
corrugated iron roof coming next with asbestos 
cement roof recording the highest temperature 
A study of variation in maximum tempera¬ 
tures at various depths below the roof level has 
been made The average daily maximum tem¬ 
perature at any particular position has been found 
to decrease with the increase in its depth from 
the centre of the roof The decrease is greater 
in summer than in winter 


INDIAN MATHEMATICAL SOCIETY 

The Sixteenth Conference of ihe Indian 
Mathematical Society was held in Madras from 
26th ti> 28th December 1949 About 30 papers 
covering topics on modem algebra and abstract 
spaces theory of numbers analysis geometry, 
astronomy and statistics were presented There 
were symposia on ‘ Recent Developments in 
Harmonic Analysis '.“Time Senes Analysis”.*'Fluid 
Mechanics and Teaching of Mathematics ” A 
feature of the Conference was an interesting mathe¬ 
matical exhibition at which models relatmg to 
geometrical surfaces and solids, topology, astro¬ 
nomy statistical charts and photo-print copies of 
Ramanujan s notebooks were presented A well 
g^ot-up souvenir prepared in connection with the 
Conference contains interesting articles about the 
ongin and development of the Indian Mathematical 
Society Ramanujan and contributions to mathe¬ 
matic^ thought from South India, besides an 
illustrated account of the historical and cultural 
background of Madras 
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UpophlUc 

Ghemoth«rap«utlGala 

A NUUBBB OF POSSIBLE UPOPHILIC 
cheffDotherapeuticals of the sul- 
phonAmide and sulphone sones 
and 2-8ulphanilamido-thiozolone8 
have been synthesized and inves¬ 
tigated for their possible activity 
a^nst tubercle bacilli both tn 
vtiro and tn vtvo (Proe Indian 
Acad Sci, 1950. 31, 21 ) 

Among the compounds of the 
sulphonamide and sulphone senes 
syntheslied are the nydnocarpic 
acid derivatives of N*-if fatty acyl 
sulpbanilamides, N*, N^-dihydno- 
carpylsulphanilamidea. normal 
fatty acjd denvativcs of 4-nitro- 

4- amlnoand4 4-dlamino diphenyl- 
sulphones, 4 4~htz-adlphIamido- 
ana 4 4 - sebacylamido-diphenyl- 
■ulphones and the N*-ti-caproyl 
denvatives of 2*8ulphanilamido- 
pynmidme. 2-Bulphanilamido-4- 
methyl and 2-8ulphanilamido-4 6- 
dimethyl pyrimidines 

, In the sulphanilamidothiazo- 
lones group, a method for the pre 
paration of the intermediate 2- 
amino-S-substituted thiasolones 
starting with the corresponding 
mono- and dibasic fatty acids has 
been worked out New S-substi- 
tuted pseudothiohydnantoina de¬ 
rived from monobasic acids, viz 

5- fso propyl-, 5-n-hexyl-. 5-n- 


( 28^-30^C ) with about 10 times 
its weight of ethyl orthoformate 
Crystalline citnnin separates 
rapidly from the yellow solution 
After 30 min , cru^ed ice is added 
and the yellow needles of citnmn 
are filtered, washed and dried 
The m p (171 5° doc ) is un¬ 
depressed by admixture with 
natural citnmn and the yield is 
almost quantitative 

Vitamin B|t Concentrate 

A c^uick method of obtaimng 
Vitamin concentrates from 
commercial sources making use 
of the relationship between the 
colour of the concentrate and its 
potency is described ( Science, 
1950, 110, 528) 

0 5 c c of liver injection, USP 
(Ledcrle solution extract from 
leaf liver, 154 per c c ) was dned 
and 0 1 c c of N HCl added to the 
residue followed bv 0 5 c c of a 
mixture consisting of 0 1 N HCl, 
fi-prupanol, and n butanol m the 
proportions of 1 2 1 The solu¬ 
tion when chromatographed on 25 
gm starch tn a 10 mm x 300 mm 
column with the 12 1 mixture 
as solvent yielded the following 
fractions having different activity 
4 2 c c colourless, 1 8 c c slightly 
coloured, 80 m u , 1 8 c c/ slightly 
coloured, 240 mu As colour is 


dioxide, are fed through a mixer 
with the addition of water to a 
drum-t^ brlquettijig machine 
which ^ves flattened, egg-shaped 
bnquettes The propmtion of 
the ingredients is siut^ly adjust¬ 
ed according to whether the 
primary alloy to be produced is 
60 per cent or 40 per cent silicon 
alloy 

The reduction is carried out In 
single-phase A C arc furnaces 
The consumption of electrode 
IB 16 per cent on the weight 
of the alloy produced The fur¬ 
nace IS a stout steel cylinder with 
" cathode connections to one 
side Power is supplied by sepa¬ 
rate transformers for each furnace 
on which the load averages 650 
kW The briquettes are charged 
into the furnace until it is full 
and liquid metal is tapped off 
The process iB continuous with an 
efficiency of 95 per cent and the 
power consumption is about 1,520 
xWh per ton The crude metal 
tappeo containing 95 per cent 
aluminium and silicon, is taken to 
electric refining furnaces of the 
tilting crucible type where slag 
18 removed under a flux composed 
of 6 parts of common salt and 
1 part of cryolite The refined 
alloy IS then melted in gas-fired 
tubular furnaces Other pnmary 
metals are added to yield a wide 
vanety of final alloys {Produc¬ 
tion of Aluminium-silicon AUoys 
Literature Report No 4, by B S 
Snkantlah and B R Niibawan, 
National Metallurgical Labora¬ 
tory, Jamshedpur) 


tetradecyl-, and 5-phenyl-2-amino- 
thiasolones 5 5' ethylene-6»- 
2 2 - aminothiozolone and 5 

5-hexamethylene-6i5-2 2-amino- 
thiasolone are among the new 
members derived from adipic and 
sebacic acids respectively A 
number of sulphonamidothlazo- 
lones have also been synthesized 

2-8ul]^ianilamido 5 ethylthiazo- 
lone differs in its physical charac¬ 
teristics from those of the sulpha- 
ethylthiaxolone reported by earlier 
workm and has been found to be 
markedly active in some acute 
bacterial infections 

SyntlMBla of Gltrinin 

A IIMPLXR BYNTRBSIB OF CITRININ 
which has interesting possibUitles 
for S 3 rnthesii in the isochromane 
is described (Curr Set , 1950, 19, 
20 ) 

4 methyl-reaorcinol-2-carboxylic 
acid-5 ethyl methyl carbinol is 
treated at room temperature 


an index of the potency, it is easy 
to know what portion of the 
effluent to collect 

Alumtnlum-alllcon Alloys 

PKODUCTION of ALUMINIUU-8ILI- 
con alloys by thermo-electnc 
methods developed in Germany 
together with the working of 
Lurgie-Thermie Factory at Hor- 
rum, Rhine, are described in the 
BIOS final Report No 253 

In this process impure alumi¬ 
nium silicon alloys containing 40 
to 60 per cent silicon produced by 
clcctrothermic means are later re¬ 
fined to purer forms of " silumin " 
(containing 5 to 20 per cent 
^licon, not more than 2 per cent 
of other metals and the rest 
aluminium) by diluting them by 
ure aluminium so as to give a 
nal alloy containing 11 per cent 
silicon The raw materials, alu- 
miua, wood charcoal, china clay, 
quartz and posaibly manganese 


Electrolytic Descaling 

A SIMULTANEOUS UBSCALINO AND 

tln-plabng electrolytic process is 
described {Ckem Age, 1950, 63, 
21 ) 

The operations include degreas¬ 
ing, rinsing, descaling and final 
wash Degreasing is accomplish¬ 
ed anodic^ly using a highly 
alkaline cleaner The scale and 
oxide are removed cathodically in 
a bath containing dilute sulphuric 
acid, a small concentration of tm 
salt and an addition agent to pro¬ 
mote a umform adherent depict 
of tin The bath is run at a 
moderate temperature and high 
current density The anodes are 
high-silieon iron except for one 
or two tin anodes used to maintain 
the tin content of the bath The 
operation frees the work from scale 
or oxide and covers it with a thin 
film of tin without effecting any 
dimensional change No etching 
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of the tin ocean and the racke are 
alao protected by the tin film If 
deahwi the tin coating can be 
■tilpped in a bath operated as in 
the degreaalng process 

Nlcottne Extraction 

A tlQUID-UgUlD PROCESS FOR 
extracting nicotine from water by 
kerosene la under mvestlgation at 
the EasUm Regional Research 
Laboratory, USA Distnbution 
coefficients at various tempera¬ 
tures and concentrations and the 
data on contmuous kerosene water 
extractions have been worked out 
and a pilot plant baaed on these 
results 18 under construction (Ind 
6' Engng Ckm , 1950, 42, 166 ) 
The equipment consists of an 
overhead reservoir containing a 
solution of nicotine in tap water, 
ranging in concentration from 010 
to 0 15 per cent by weight The 
nicotine solution from the reser¬ 
voir flows through a rotameter 
via a heating coil into the 
top of a packed column Kerosene 
oil of sp gr 0 82 and flash point 
70°C from another overhead re¬ 
servoir flows through a rotameter 
via a heating coil and a distnbutor 
^ through the packed column 
Ine tubing employed is made of 
polvvinylidene chlonde plastic 
and the heating coils are of copper 
The packed column is made of 
1 875' inside dia glass tubing 
48' long The upper 6' and lower 
3' of the column has no packing 
The packed section is 39' long 
with 0-0624 cu ft of free space 
The kerosene distnbutor is made 
from a 0 25' IPS cap with 7 
holes of 0-0625' dm 

In most of the runs water 
was the contmuous phase and 
kerosene the dispersed phase. 
the interface was held in the upper 
6' of the column ( above the pack¬ 
ing ) The column packings Inves¬ 
tigated were (a) 0 25' ceramic 
BctI saddles, (b) 0 375' ceramic 
Raachig rings (0 375' outside 
dia X 0-25' inside dia x 0 375' 
long ) . (c) 0 5' Berl saddles . 
and (d) 0 5' Raschig rings (0 5' 
outside dia x 0 3125* inside 
dia X 0-5'long) 

Nicotine solutions ranging from 
1 01 to 793 9 gm of nicotme per 
litre were investigated at tempm- 
tUTo ranges S'* to 98'*C 10 to 50 
c c of the solution measured out 
in an Erlenmcver flask and an 
equal volume of Deobose (a com- 
nomial, refined and decxlonzed 
kerosene , d o 7797 and a boilmg 
range of 160** to 2M°C) adde^ and 


the flask maintained at the desired 
temperature for 24 hr A sample 
of the water layer was then ana¬ 
lysed and mcotme determmed by 
precipitatiou with silicotungstlc 
acid The solubility of Deobaae 
m the water phase is negligible 
At 0 5 to 0 6 per cent nicotine 
m water which is the usual con¬ 
centration in industry, and with 
equal volumes of solvent and solu¬ 
tion. approximately 48 per cent of 
the nicotine was removed in one 
extraction stage at 25X . whereas 
at 85°C about 83 per cent was 
removed In the solvent extrac¬ 
tion of nicotine with kerosene it is 
obviously advantageous to operate 
at high temperature 
Maximum density of water- 
nicotine solution occurred at 65 
per cent nicotine whereas the 
density of kerosene nicotine solu¬ 
tions increased linearly with con¬ 
centration The distnbution co- 
eflicient was constant at any one 
temperature up to a concentration 
of i per cent nicotine in the 
onginal solution The coefficient 
decreased with increasing tem¬ 
perature at all concentrations in 
concentrations below 1 per cent it 
decreased from 3 4 S°C to 0 2 
at 85°C At constant temperatures 
the coefficient mcreased with con¬ 
centration. reached a maximum 
between 50 and 70 per cent nico¬ 
tine. and decreased again at higher 
concentrations By increasing the 
temperature from 21° to 84°C, 
extraction of nicotine from water 
in a packed column increased from 
28 to 92 per cent Extraction m- 
creosed by about 8 per cent by 
packing the saddles Loosely Instead 
of tightly The saddle type of 
packing gave about 5 per cent 
higher mcotme extraction than the 
same size of nng packing 

Cyclone Duat Collectors 

Cyclone separators find appli- 
cation in many industries for the 
separation and collection of finely 
ground particles of matter Pro¬ 
fessor A J ter Linden, in a recent 
publication, has dealt with the 
vanous factors relating to the 
design of cyclone dust collectors 
(Proe Insl of Meek Engrs , 1949 
160, 233 ) The shapo of the 
cyclone is determined by the 
following principal dimensions 
(1) inlet angle of gases. (2) diame¬ 
ter of cyclone (D). (3) gas exhaust 
diameter (d). (4) leni^ of exhaust 
pipe insidecyclonefS). (5) height of 
cyclone (H). (6) neignt of cylln- 
dncal part of cyclone (h). (7) width 


of gas inlet (A), (8) height of gas 
inlet (B) From experimental work 
it appears that a gradual entry of 
the gases mto the cylindrical part 
of the cyclone is essential and the 
best emclency is obtained when 
the inlet angle is 180° For high 
efificiency. the following dimen¬ 
sions are recommended Ssd or 
Si;B when B>d, H^3D . 0-2 5 
d . H—6d to 7d and A —B and the 
cross-sectional area of the inlet 
duct (A X B) not much imailer 
than that of the exhaust 

The influence of gravity on the 
dust separation in a cyclone is 
slight and a good cyclone effects a 
satisfactory separation In any 
position 

A new type of cyclone with 
curved axis, horizontal gas ex¬ 
haust, and vertical downward dust 
outlet IB described From a con¬ 
sideration of the vertical, radial 
and tangential components of the 
velocity and the static pressure 
inside a cyclone, a simple theory U 
developed enabling the approxi¬ 
mate (^culation of the size of the 
largest particles that may escape 
a cyclone The efl&ciency of a 
cyclone increases and the particles 
that escape it become gradually 
smaller as the diametOT of the 
exhaust becomes smaller In viei# 
of the pressure drop the velocity of 
the gas in the exhaust may not be 
raised too high, it is essential to 
replace a large cyclone by a num¬ 
ber of small ones connected m 
parallel ( multi cyclone construc¬ 
tion ) The dust concentration 
has little influence on the effi¬ 
ciency With an increasing dust 
concentration, the efficiency will 
also increase slightly, provicled no 
obstruction occurs in tM dust out¬ 
let Efficiencies are given for 
different sizes of similar diaped 
cyclones and for various sues of 
dust particles This data enables 
the selection of a cyclone collector 
suitable for a particular kind of 
dust and the choice of cyclone 
dimensions for a given efficiency 
If a high efficiency for fine dust is 
required, it is necessary to use very 
small cyclones The efficiency of 
a small cyclone is very high, and 
it has been shown how this pro¬ 
perty of a small cyclone may be 
used to measure easily and accu¬ 
rately the dust content of a flow 
of gas 

Fusible Alloys 

The composition, properties 
and applications of some of the 
tin-contsimng fusible alloys are 
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diacoMed In n 24-page booklet 
recently pubUahed by the Tin 
R9$$afih ifuUhtSe, England 
The alloyi are ba^ on the 
eutectics occurring in the alloy 
systems formed by metals of 
intrinsically low melting point.e g 
tin, bismuth, lead and cadmium 
Alloys of very low melting points 
formed by the addition of galhum 
or indium are described !^me of 
the fusible alloys owe much of 
their industrial importance to the 
volume changes during and after 
solidification of the alloy, on which 
depends the production of costings 
having dimensions coual to, or 
greater than, those ot the mould 
in which the metal is cast The 
factors iiifluencmgsuch dimension 
al changes are discussed In detail 
The low melting temperatures 
of fusible alloys enable them to be 
cast In wooden nr paper moulds 
and poured around hardened steel 
dies without danger of affecting 
the hardness of the tools Their 
use in aircraft factories, foundries 
and engineenng workshops has 
Bimplifi^ many assembling opera 
tions and production processes 
and resulted in considerable sav* 
ing m time, labour and materials 
Thm-wolled tubes and open sec¬ 
tions containing these alloys as fill¬ 
ing material can bo bent without 
JB of buckling or cross-sectional 
distortion and the manufacture of 
intricate holloware, such as orna¬ 
mental handles for cutlery, is faci¬ 
litated Metal to metal joints can 
be made by conventional soldenng 
techniques at temperatures os 
low as lOOX and vacuum-tight 
seals can be made lietween glass 
and glasB or gloss and metals 
Some of the novel uses to which 
the fusible alloys have boon put to, 
include determination of the maxi¬ 
mum temperature attained by the 
valves of Internal combustion 
engmes and heanngs of motors 
which are not easily accessible 
with the usual thermostatic mea¬ 
suring devices, making casts of 
features and finger print impres¬ 
sions usmg the quinary eutectic 
containing indium which melts at 
47X and can come, in molten 
state, into direct contact with the 
human body without discomfort 
Other important applications 
where fusible aHoys find use are in 
safety devices, foundry patterns, 
moulds for thermo plastics, mag¬ 
netic assemblies, electro-forming 
processes, dentistry and mctalliied 
wood 

The bo(ddet has an adequate 
bibliography and is illustrated by 


photognmhs showing the use of 
fusible alloys in aircraft assembly 
jigs and in press tools It la 
obtainable free on application to 
Tin Research Institute Fraser 
Hoad, Greenford, Middlesex 

A New Oectlloecope 
Development of a device based 
on the Graphecon and the use of a 
tele vision screen (instead of the 
conventional riBcilloscope) which 
permits the study of instan¬ 
taneous phenomena is reported 
at the RCA Laboraiortes 

The mom feature of the device 
IS the Graphecon memory tube 
which consists of a target on 
which an electrical charge, such 
as an osciUcacope or radar trace 
can be written " at any speed 
desired by an electron gun The 
charge, or signal, is scanned or 
** read " off the reverse side of the 
target by an iconoscope typo 
electron l^m such as is used m 
television The beam may take 
os long as 60 sec to completely 
remove the charge — thus pro¬ 
viding the storage period The 
signal IS then amplified and 
applied to a kinescope or television 
viewing screen for inspection or 
photographing 

Reed Vibrometers 

There ark many problems 
associated with the elimination of 
vibration encountered m engineer 
ing practice 1 he harmful effects 
of vibrations on machme parts and 
structures are well known Messrs 
G EC {India ) I td have put on 
market a simple reed vibrometer, 
useful in on-site analysis of vibrat- 
in^tructures 

^is instrument has a reed in 
the form of a steel stnp whose 
effective length can be varied by 
means of a knob on the side of the 
vibrometer Ihis is done until 
the natural frequency of the 
disturbance, when the reed will 
vibrate most vigorously, be 
easily observed A scale on the 
vibrometer indicates the funda¬ 
mental frequency of vibration 
This instrument, designed essen¬ 
tially for use on linear systems of 
vibrations contalnsan electromag¬ 
netic pick-up m close proximity 
to the reed which permits a dis¬ 
play of the results on a cathode- 
ray tube 

Abtorption Banda of 

Uranyl Salts 
The ABsoRpTtoM spectra op 
several uranyl salts at liquid air 


temperature have been analysed 
in a manner similar to that ad¬ 
opted for the fluorescence spectra 
iProc Indiam Acad Sci» 1950, 
31,35) 

The relationship between the 
two spectra is shown by two close- 
lying cximmon bands (and 6, 
in absorption) at low tempera¬ 
tures In fluorescence, the lower 
frequency band 6^ is always more 
intense than the band while m 
absorption the reverse is usually 
the case suggesting thereby that 
transition to the ground levels m 
the uranyl ion is from a single 
upper state and that the on^n 
ot the and bands is due to 
transitioDH to this state from the 
two low-lying electronic states 
( named X and ^ ), the latter of 
these being the ground state 
Analysis of the spectra of 6 uranyl 
salts shows that the two levels 
( A-B interval) in the ground 
state, which are separated by a 
small frequency mtervol of nearly 
150, take part in absorption The 
appearance of c however, involves 
a level nearly 220 above the lowest 
state In view of the high transi¬ 
tion probability for this series, its 
existence for this series is proved 
to be Justified The necessity of 
using much higher levels ( as high 
as 2 000 as done by earlier work¬ 
ers ) does not arise 

Polarographlc I>etennliiatlon 
of Dlgltoxln 

Polarographic method for the 
estimation of digitoxm in concen¬ 
trations as low as 0 1 |A gm in 
alcoholic solutions and in blood is 
described (Sci^iwe 1949 110,526) 

Varying amounts of a stock 
solution of the pure drug prepared 
in absolute ^cohol and then 
diluted with distilled water were 
added toOScc of02Ar tetra¬ 
ethyl ammomum hydroxide in a 
Heyrovsky reaction vessel and 
diluted to 5 c c total volume with 
50 per cent alcohol snluUon in 
order to study the half-wave 
potential and height of break at 
different concentrations Nitrogen 
was bubbled through the solution 
for 15 to 20 min and the polaro- 
gram recorded The process was 
repeated until a satisfutory curve 
of height versua concentration 
had bwn determined and the 
average half-wave potential was 
calculated The determination in 
blood was earned out by extrac¬ 
tion of digitoxin with petroleum 
ether, followed by polarographw 
estimation as above 
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In concentrationa down to 
approximately 0*6 p gm, the 
alcoholic solution and the blood 
extraction curves coincided rea 
sonably well Below this concen¬ 
tration, the carve of digitoxin 
extracted from blood drops sharp 
ly and approaches zero This 
drop may be due to the distnbu- 
tion of digitoxm between the 
extraction solvent and blood at 
these low concentrabons The 
average half-wave potentials were 
found to be —1 965 in alcoholic 
solutions and —1 958 when ex¬ 
tracted from blood 

I>atonnliuitJon of 

Magnetic Field Intensitlee 

A NEW TECHNIQUE FOR THE 
quantitabve study of electrostatic 
and magnebc fields of extremely 
small dimcnuuns developed at the 
NtUional Bureau of Standards is 
desenbed ( J htankhn In&t , 1949, 
348, 540) The new method is 
better adapted to precise deter 
minabon of held intensity 

The object to be studied is 
placed between an electron source 
and a system of electron lenses 
The lens system focuses the 
electron beam to form an image 
of the object on a fluorescent 
screen By placing a wire mesh 
of known gauge just beyond the 
back focus of the lens system, a 
shadow image of the mesh is super¬ 
imposed on the image of the wire 
The portion of the shadow net¬ 
work adjacent to magnetized 
regions of the recording wire show 
conwderable distortion which has 
been found to be due to the 
deflection of the electron beam by 
the fleld of tlie recording wire at 
each magnetized region 1 he dis¬ 
placement and change in size of 
the shadow image, which depend 
on the strength of the fleld of the 
magnetized wire give an accurate 
measure of the field intensity 
The technique is well adapted 
to invesbgation of the fundamen¬ 
tal nature of ferromagnetism and 
IS being applied to the study of 
spherical aberrabon in electron 
lenses 

Naw MicroMctionlng 

Tachniqua 

Extremely thin sections of 
umform thickness (fractions of a 
micron) for study with either the 
light or electron microscope can 
be obtained by a simple device 
developed at the NaHonal Bureau 
of Standards (J Frankhn Inst , 
1949, 348, 541) 


The specimen embedded in polv- 
butyl methacrylate is fed to the 
microtome in extremely small 
increments by means of the 
thermal expansion of a metal 
specimen holder cooled by COg 
As the holder begins to warm and 
expand it moves towards the cut¬ 
ting edge of the microtome The 
length of time between cuts and 
the control of carbon dioxide 
determine the thickness of the 
section 

plasma Subatitute 

Investigations leading to the 
development of a satisfactory 
non-antlgenic an<l inexpensive 
plasma substitute from sugar beet 
juices are deaenbed ( Uppsala 
Lakareforentngs forhandUngar, 
1949 54,107 ) The product has 
found extensive use in the treat¬ 
ment of shock prophylaxis 

High molecular dex trail when 
partially hydroI>scd with the aid 
of acids yuM products with mole¬ 
cular weights of the order of mag¬ 
nitude of 1,00 000 By varying 
the conditions of hydrolysis pro¬ 
ducts wiUi molecular weights in a 
range of 20.000 to 2 00.000, suit¬ 
able os a plasma sulMtitute can be 
obtained This treatment was 
earned out on a 8 per cent solution 
of a high molecular dextran at 
90X Hydrochloric acid was add¬ 
ed until the solution became 0 12 
N After 20 min the hydrolysis 
was interrupted by neutralization 
with NaOH and dextran precipi¬ 
tated with alcohol and dned At 
this stage a major portion of dex¬ 
tran molecules have a large mole¬ 
cular size A more homogeneous 
preparation was obtained by per¬ 
forming a fractionation procedure 
which eliminated the largest and 
the smallest molecules 

Fractionation of dextran iso¬ 
lated from the urine of patients 
given intravenous infusions of 
partially hydrolysed dextran re¬ 
vealed that molecules slightly 
larger than the magnitude of 
molecular weight 36,000 were 
excreted Adsorption experiments 
with active carbon on some of the 
fractions indicated that the 
adsorption increases with decrease 
in molecular weight except m the 
scries glucose, disacchande, trisac- 
chande, etc, where adsorption 
increases with increasing mole¬ 
cular weight 

The clinical tests have shown 
that the result of shock treatment 
with dextran Is good and that 
when required several litres of 


dextran solution can be injected 
without the occurrence of usu¬ 
rious secondary reactions The 
dextran concentration in plasma 
can nse to several per cent, in 
which case the concentration of 
protein can be Mpreciably lower 
than normal The concentration 
of the colloids seems to adjust 
list If BO that the culloidol-osmotic 
pressure of the blood becomes 
norma! A part of the blood- 
protein can consequently be tem- 
poranly replaced by dextran 
without inconvenience After¬ 
wards new plasma protem is 
formed at the same time that 
dextran disappears from the 
blood 

Haw dextran is produced by 
Swed^^h Sugar Corp by cultivat¬ 
ing Leuconostoc mesenlerotdss in 
sterile sugar solutions The very 
high molecular dextran formed m 
tlie sugar solution is precipitated 
with aTcuhoI It is partially hy¬ 
drolysed with HCl and purified by 
se\eral reprccipi tat ions and filtra- 
tions through adsorbents after 
which the matenal in dried tn 
vacuo Solutions containing 6 per 
cent partially hydrolysed dextran 
and 0*9 per cent NaCl are pre¬ 
pared and sterilized at 105°C 
Each batch of the product is so 
controlled as not to contain far 
tions of dextran with too him i 
molecular weight Methods nave 
been worked out fur fractionation 
of the polymolecular dextran into 
products more homogeneous with 
respect to molecular weight 

Jute Subatltutee 

With a view to find suitahle 
jute substitutes, an intensive 
study of various indigenous fibre 
plants 18 being conducted under 
an elaborate programme of re¬ 
search planned by the Indian 
Central Jute Committee Exten¬ 
sive surveys of fibre plants from 
different parts of the country and 
abroad are in progress and the 
following plants so far collected 
are being studied for isolation and 
breeding of improved strains, 
varietal trials, mhcritaaco charac- 
tenatics, cultural methods and 
economics of growing the various 
crops, anatomical and cytological 
investigations, the Incidence of 
pests and diseases, and teebno- 
lomcal examination of fibres 
Hibtscus cannabtnus (Mesta), 
Boekmsna ntvsa Ramie, Agave 
spp (sisal) 

Varietal tnals on 5 improved 
sunn-hemp varieties and inhent- 


139 



J SCI INDUSTR RES. V 9A. 19S0 


EDce itadiet on pigmentation, 
hairineu and leaf charactera of 
sMUnnffa ( Rosella ) are 
in pr o g reae in different parts of 
theconntry A plantation of BO 0 A- 
mtfia niv$s ( Ramie ) has been set 
np at Chinsurah farm Work on 
tats is in progress along the follow¬ 
ing lines iMlation, selection and 
multiplication of desirable types, 
study of degummlng and extrac¬ 
tion process of the fibre by biolo¬ 
gical and mechanical means, eco¬ 
nomics of cultivation and evalua¬ 
tion of technological possibilities 
A plantation of Agav$ stsalana is 
being set up and bulbils are being 
rear^ in the nursery tor the 

{ inrpose Jnduction of polyploidy 
n 5ufs, Ursna, Htbiscus canna- 
binus and Hibiscus sabdanffa are 
being carried out Trials are m 
progress with different chemicals 
for nastenmg germination in slow 
germinating seeds Incidence of 
a number of fungal and bacterial 
diseases oa different fibre crops 
are being studied P sabdanffa 
and Ceroospera hibisci on H sab- 
da/nffa tor aUissima, Uromyces spp 
an Crotalana juneea, fusarlum on 
Ursa lobara and Croiaiaria juncea 
I>etaUed studies on the biology of 
Phenacoccus htrsuius and 
pAagta iesssiiaius, the former a pest 
of H sabdanffa var attissima and 
the latter a pest of mesta seeds, 
are also being conducted An 
indigenous predator on Phema- 
coccus Mirsuius has been locat¬ 
ed for biological control of the 
pest. 

Oontrol of Tomato 

Horn worm 

Tub oontbol of tomato horn- 
worm on tobacco is described ( Sci 
^^.1949,29,553) Flue-cured 
toDacco was used in all the experi¬ 
ments Nicotine bentonite, syn¬ 
thetic cryolite, banum flnosihcate, 
calcium arsenate, lead arspnate, 
chlmdane, benzene hexachlonde 
and DDT were employed The 
effects of varying strengths of 
the insecticides indicate that 
in the case of arsenate of lead, a 
thoroughly applied early spray 
was effechve Synthetic cryo¬ 
lite proved effrotive at a rate of 
18 to 20 lb per acre, because of 
its higher cost it cannot be widely 
used DDT was by far the most 
effective, even at comparatively 
low concentrations (0 72 lb per 
acre) Moreover, it did not leave 
much uodestraUe residue on 
the foliage as lead arsenate or 
cryolite. 


Central Pepper Reeeerch 

Station, Madras 

Resbarch on various aspects 
of pepper cnltivation is to be 
nnderti^cn in a Central Pepper 
Research Station to be established 
in Payannoor in North Malabar, 
Madras, with a view to rehabilitate 
the pepper industry in South 
India The programme of work 
includes collection of all existing 
varieties of pepper and the study 
of their agronomic and genetic 
characters hybridization of pro¬ 
mising varietiM witii the wild and 
cultivated types to evolve better 
types , comparative trials of varie¬ 
ties for vigour, yield, resistance to 
peats and diseases, etc , study of 
relative merits of different cultural 
practices, study of manurial 
requirements, study of root sys¬ 
tem of the pepper plant in relation 
to soils ana tne effect of hydrogen 
ion concentration on the develop¬ 
ment of the system , study of the 
relative merits of different varie¬ 
ties shade regulation in respect 
of yield, diseases of pepper, 
insect fauna that attack uie root 
stem, leaves, flowers and methods 
for their control, and study of the 
physiology of spike shedding 

DImem" reaiatant 

Tobacco Hybrid 

Nbw hybrid tobacco plants 
that are resistant to major tobacco 
plant diseases have been obtained 
In the United States by cross¬ 
breeding wild tobacco plants with 
domesticated species, the former 
being used as the pollen source 
and the latter as the female parent 
The progeny has proved to be 
both stable and fertile ( 175/5) 

Announcaments 

Prof M S Thacker, Head of the 
Power Engmeenng Laboratory, 
Indian Institute of Science, has 
been appomted Director, Indian 
Institute of Science, Bandore 

Dr H S Pruihi and Dr S 
Pradkan were elected President 
and General Secretary respectively 
of the Entomological Smety of 
India for the yw 1950 at the 
Annual General Meeting of the 
Society held at Poona 

The following were elected office 
bearers of the Indian Ecological 
Society for the 3 rear 1950 at the 
Annual General Meeting of the 
Society held in Poona Ftesident 
Dr F R Bharucha , Hony Gene¬ 
ral Secretary and Hony Treasurer 


Dr B S Navalkar; Hony Jt 
Secretary Dr T J Job 

Dr B P Pal and Dr R Misra 
have been elected as President 
and Hony Secretory respectively 
of the Indian Bot^caf Society 
for the year 1950 at the Annual 
General Meeting of the Society 
held dunng January 1950 

Dr B B Afundhur and Dr R 
Prasada hove been elected Presi¬ 
dent (for 1950) and Secretory- 
Treasurer ( for 1950-52 ) respec¬ 
tively of the Indian ^)^patho- 
logical Society 

Dr Waiter Bauklok, formerly 
ProfeMor of Metallurgy and 
Director of the Institute of Iron- 
metallurgy, Technical University 
of BerUn, has jomed the Bengal 
Engineering College, Sibpur, os 
Professor of Metallurgy 

Publlcationa Received 

Indusinal Microbiology by S C 
Prescott & C G Dunn, Mc¬ 
Graw-Hill Book Co Inc 1949 
pp X + 386, price $ 8 50 
Organic Chemistry, by G B 
Bachman, McGraw-Hill Book 
Co Inc. 1949. pp x + 432, 
price I 4 25 

Elements of Thermodymmtes & 
Heat Transfer, by Edward F 
Obkrt, McGraw-Hill Book Co 
Inc , 1949, pp XIV -f 372, price 
I 4 50 

Frequency Modulated Radar by 
David C C Luck, McGraw- 
Hill Book Co Inc, 1949. pp 
x^i -h 466, price 8 4 00 
Theory of Wing Sections, by Ira 
H Abbott ft Albert E Von 
Dobnhoff, McGraw-Hill Book 
Co Inc, 1949, pp vid -1- 693, 
price 8 15 00 

Bengal in Maps byS P Chattsr- 
JEE, Orient Longmans Ltd, 
1949. pp 105 + 1 flow sheet 
map, price Rs 1/8 
The Indian Handloom Weaving — 
Industry Annual, 1949, by M P 
Gandhi, Gandhi ft Co, 1949. 
pp 67, price Rs 1/8 
Metal Market Review —1949 
Calcutta, pp xxxviii-t- 
202, price Rs 5 

The Non-parasitic Disorders of 
Apple Fruit in Australia ( Bulle¬ 
tin No 238, C S 1 R , Austra¬ 
lia), Council for Sd ft Ind 
Research, Australia, 1948 pp 
83 -t- 24 plates 

Synthetic Petrol by S L Bhatxa, 
Indian Science News Senes, 
Govt College, Ludhiana (Pun¬ 
jab ). 1949, pp 92, pnee Rs 2 
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INDIAN PATENTS 


The following is a list of a few of the Patent Applications 
notified as accepted m the Gazette of India, Part II, Section 1, 
for February 1950 


Organic Ghcmlcnls 

41785 New naphthylpropionic acids and deriva¬ 
tives Reacting naphthyl-{lhalkyI ketone with a 
hatogen acetic acid ester in the presence of a 
tnetai and exchan^ng the hydroxyl group for 
hydrogen — Cib\ Ltd 

42101 Recovery of organic liquids or solvents 
Mixing steam to the mixture of gases and solvent 
vapour and fractionating — A P V Co Ltd 

41511 Vat dyestufis Dyeing with cobalt phthalo- 
^antne or its substitution product as vat dyes —■ 
Baysr a Caubr 

40344 New dyestuffs for wool Sulphonating 2 — 
aryl^V 9*^anthrapynmidines which contain 
as substituent in the 6 position I C I Ltd 

42182 New cinnoUne derivatives Reacting a 
pynmtdoaminoctnMoline with a quaternating 
agent — I C I Ltd 

rood A Klndvod Prodocto 

40058 Extractor for vegetable oils and process of 
extraction A n extracting chamber and a collect¬ 
ing chamber and a fitter between said chambers 
wherein the extracting chamber constitutes a space 
between said filler and a foraminated wall disused 
concentrically to two chambers — Beutten- 

UULLBR 

roots A Loluiconu 

41106 Low temperature carbumzation Maintain¬ 
ing the temperature of the gases and vapours in 
the off-tape above the condensation point of the 
components of the mixture — Stbinsculabger 

41001 Process and installation for the manufac¬ 
ture of gas mixtures by gasifying fine-grained 
carbonaceous material Gasiffnng carbonaceous 
matenat in two reactors , the volume of one is 
much larger than the other and the principle 
applied tx " cross-flow " — De Directib Van 
Db Staatsmijnbn in Limburg 

40375 CarboniEation process Injecting a gas-bome 
stream of coal particles into a fluid carbonitation 
bed — I C I Ltd 

LmZbar St Uotbor ProdKta 

40609 Imitation leather Mixing aqueous disin¬ 
tegrated fibrous material wilk finely divided 
rubber particles and finally fabricating the 
mixture — Kxmp ft Underfblts, Ltd 

Dmgs * PfearmoesMlCBlo 

40789 Manufacture of oestrone and intermediate 
products l-oxo-l-metkyU\ 2 3 4 9 10 11 
12 - octakydro - phenanihrene - 2 - carboxylic acid 
ester is reacted wUh halogen acetic ester, water is 
spilt off, the resulting compound is hydrogenated 
and hydrotysed and nnaUy treated with a eyctis- 
ing agent — Ciba Ltd 

41146 Insecticidal compositions Containing a 


carrier and a dithiophosphaie esler — American 
Cyanamid Co 

Mstol ft Motal ProdocU 

41686 Method of welding aluminium Comprising 
continuously feeding aluminium wire to a point 
adjacent and spaced from a work piece, maintain- 
tng electric arc between wire and work piece, 
and delivering an inert gas to form an arc atmos¬ 
phere — Air Reduction Co Inc 

41798 Fluxes fur use in the treatment of light 
metaU Comprising at least two chlorides of 
the group connshng of chUmdes of the alhatine 
earth metals including magnesium, more than 
20 per cent of the flux being banum chlonde — 
Magnesium Elkktron Ltd 

41811, 41824 Condensation of zinc from its vapour 
in gaseous mixtures Carrying out the condensa¬ 
tion Ilf two stages vie a first stage of surface 
candensedion and a second stage of condensation 
tM a mechanically produced shower of moUen 
zinc The gases from furnace brought into 
tnltmale contact with a spray of molten Mine 
behw the dew-point for zinc, and gases thereafter 
passed through a vertical stack above the spray — 
Thb National Smelting Co Ltd 

Paper ft AlUad Products 

42093 Machine for the intensive opening of fibrous 
materials A stnffing beater having on its 
periphery a senes of flexible flaps extending 
radially therefrom, the beater moving at a higher 
peripheral speed than the taher-xn — T H M 
( Research ) Ltd ft Hunter 

Rabbsr ft Rabbsr Prodacu 

42046 Vulcanizing rubber sheet Passing the sheet 
of rubber within a popularity of rouers whose 
axis he along the edges of a pnsm and then 
vulcanizing the sheet while — Dunlop 

Rubber Co Ltd 

42127 Apparatusfor automatically cutting predeter- 
mmra lengths of tubular or rod-like material 
Having a guide member having a plurality of 
holes for guiding the matenal, a cutting member 
adapted to traverse each of the said guide holes 
in turn — Dun lot Rubber Co Ltd 

StoM, Glap ft Otaas Prodacts 

42196 Manufacture of fibres of glass, slag, etc 
PrtAeeHng molten material on a rotoHng disc 
and fibres projecting downwards are cut into 
determined lengths — Algembbne Kumbtvbzel 
Maatschappij, Naamloozb Vbnootschap 

TaxtUa ft TaEtUs Prodacta 

42263 Trouble twist spindles A rotatable vertical 

sptm4l* Aaoing a» asutt passage, a yarn gtstde 
( ConHnus4 on page 142) 
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Patented Inventions of the Council of 
Scientific & Industrial Research 


PRODUCTION OP NITROPHENETOLES & 
N1TR0ANI80LEB 

B B Djcv, T R Govindachaki A H V Uoupa 

Nitkophehbtoles and nitroanisolbs arr inter* 
medinteft for dyestuffs /»ara*nitrophenetole is also 
used in the production of phenacetm and other 
drugs 

Patent No 33473 

The conversion of nitrochlorobensenes to nitro* 
phenetoles or to nitroanisoles is effected by heating 
with ethyl or methyl alcohol respectively in presence 
of alkali metal hydroxide and is charactensed by 
the nse of lead peroxide as a catalyst m the con¬ 
version A minimum of one part by weight of lead 
peroxide for every four parts of nitrochlorobenzeno 
is used The proportions of the other ingredients 
are as follovrs 

{i) for the preparation of nitrophcnctules 300 c c 
of 95 per cent ethyl alcohol for every 20 gm of 
nitrocluorobenze 

(ii) for the preparation of nitroanisoles, 200 cc 
of 95 per cent methanol for Q\cry 20 gm of nitro- 
chlorubenzene, and 

(iii) 2 1S moles of sodium hydroxide for every 
mole of mtrochlorobenxeno In the case of nitro- 
phenetoles, the heating is conducted for 15 hr with 
gentle reflux using 0 67 N alkali For nitroanisoles. 
the heating Is for 20 hr with gentle reflux using 
0 67 N alkali or for 15 hr using 0 89 N alkali 


INDIAN PATENTS — 

fMsi on ike sptndle a yam package earner, a 
yam guide on ike comer and on ike ear¬ 
ner — Regina 

41387 Process and apparatus for printing textile 
fabrics Applying a film of insoluble glue fo one 
side of a paper sfuei, coaiing said glue film with 
a layer of fatly s%d>stance, colour printing ike 
design on ike treated side — Colombo 

42120 Electrodes and processes for their manu- 
facturo 2^ substance before addition of ike 
binder is calcined to suck an extent ikat in ike 
baked electrode Ike dry substance and coke 
formed by tke binder will kave approximately 
same reactivity and electrochemical super-tension 
and will be moistened approximatefy to tke 
same extent by tke electrolytic bath — Elxktro- 

KXMISK 

41752 A tube-well boring machine Comprising a 
damp to support ike casing to be rotated and 
towered a rotatable body having vertical guides fo 
engage tke clamps and means f^ rotating tke 
rotatable body — Chakravarty 


Patent No. 34411 

Cuprous oxide is used as a catalyst in the process 
of conversion of nitrochlorobenscnes to the corres¬ 
ponding nitroanisoles or nitrophenetoles High 
yields of the pure products have been obtained 
even when the amount of catalyst added is oflly 
5 per cent by weight uf the nitrochlorobensene 
UB^ Thus, when 5 per cent of the catalyst is 
used, the yield of para-nitrophenetole is 90 1 per 
cent, of para-nitroanisole 96 8 per cent and of 
ortho mtroanisule 92 6 per cent hor the produc¬ 
tion of ortho nitmphenotole a larger proportion 
of the catalyst, 20 per cent and above, is necessary 
to secure good yields 

Nitrochlorobenzene (20 gm) is catalytically 
reacted with ethyl or methyl alcohol in presence 
of sodium hydroxide (11 gm ) at boiling tempera¬ 
ture with Btimng for 15-20 hr 

Patent No 34754 

Manganese dioxide is employed as a catalyst 
in the preparation of nitroanisoles and nitrophene- 
totes from nitrochlorobenxene The method is 
effective in st^ressing by-products and gives 
high yields The manganese dioxide may be 
recovered completely and used over and over again 

20 gm para nitrochlorobenzene, 300 c c of 95 
per cent ethyl alcohol, 11 gm sodium hydroxide , 
20 manganese dioxide stimng for 15 hr at 
boiling temperature yields 19 5 gm of para-nitTO- 
phtnetole, m p , SSX 


Continued from page 141 

41025 Method of, and apparatus for. continuously 
digging coal Comprising simultaneous cktppitfg 
and removing coal from region of tke cktpi>ing 
operatum — Sunnyhill Coal Co 

41212 Process and apparatus for carrying out 
reactions of gases with fine-grained substances 
Particles of fine-grained substance are earned out 
by gas in upward direction through a veriictd 
column consisting of reaction spaces super¬ 
imposed upon each other %n suck a manner that 
gas current carrying tke particles enters each of 
these reaction spaces in a direction inclined to 
vertical — De Directib Van De Staatsmijmbn 
IN Limburg 

41947 An improved chemical closet A set of 
pressure levers below closet seats operates means 
to rotate a rotor in tke chamber containtng chemical 
solution, when a person vacates tke seats — 
CHHAGAN ISHWARLAL A VaBAVADA 

42425 Apparatus for treating gases with liquids 
The girds are spaced a short distance apart and 
tke dnpping Itgutd falling from upper grid on 
tke lower gnd prcduces npple in it — CD 
Patents Ltd 
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Food & People—Development of Fisheries* 


A lasting and nationwide develop¬ 
ment of fishenes must be a slow and 
gradual process of the evolutionary 
type, and any burned spectacular 
measures are bound to fail The pace of 
devdopment will largdy depend on the 
training and expenence of the personnd 
actually engaged m the fishmg mdustry or 
its betterment from a purdy a^inistrative 
pomt of view This naturally would lead 
to a consideration of the interrelabonship 
between the quantity of vanety of food to 
be produced, the pioneers' socio-economic 
conditions and the tastes and likings of the 
consumers We have hitherto ignoi^ these 
fundamental considerations and have worked 
our programmes accordmg to western ideas 
and to our own hkes and dislikes without 
regard to the peasant economy in India and 
the ancient genius of our people The 
problems of food production are peoples’ 
problems, and can, therefore, be best tackled 
among the people in the Add 
It was a great surprise for me to learn 
that not very long ago, about 30 to 40 years, 
the agncultunsts m the USA were con¬ 
temptuously called " Hay-seeds " and the 
fishermen by a still worse name The 
present position is that an agriculturist is 
envied by every one and the income and 
standard of hvmg of an average Pacific 
fisherman is supenor to the umversity 
teacher’s The fisherman calls for research 
himsdf and is prepared to pay for it, for he 
knows that mcrea^ food pr^uction is not 
only good for the people but it brings him 
more money for a st^ better standard of 
hvmg It u my considered opmion, based 
on discussions with emment fishenes auth¬ 
orities m the U S A , that the first and fore¬ 
most requisite for mcreased fish supphes m 
India is to deal with the backward fishmg 


community most sympathetically and raise 
Its socio-economic standard If we had 
paid attention to this aspect right from 
1942. when the Fishenes Directorate was re¬ 
established in Bengal, we would not have com- 
plamed of shortage of fish supphes but today 
may have been thmkmg of export markets 

There is a Punjabi saymg which when 
freely translated would read as Listen my 
fnends, among the occupations most suitable 
for man, agriculture is the most superior, 
next comes trade and commerce (business) 
and the worst of all is service of any kmd 
This shows the great value th^t was attached 
to the agncultural labour m the past In 
the present circumstances, it seems to me 
most appropriate that the nation should 
assign a very high social status to the pro¬ 
ducers of fo^ This will check the exodus 
from the land to urban areas and may even 
lead the educated people to go back to their 
lands Some socio-economic research is 
called for to achieve these results but once 
the dignity of labour is recognized the battle 
for food will be won in no time 

Gonsomer Research Essential 

In discussing measures for fishery develop¬ 
ment in an mformal meetmg, the represen¬ 
tatives of the Fishenes Section of the Umted 
Nations Saentific Conference realized that 
the foremost need in any programme of 
increased production was consumer research 
How true this is will be clear frqm the 
Report of the Herring Meetmg held in 
the Hague ( Netherlands), from 29th August 
to 2nd September 1949, under the auspices 
of the F A O It was ifelt at this meeting 
that with the appbcation of recently dis¬ 
covered innovations such as the echo- 
sounder, midwater trawl, radio-telephone, 
aeroplane tracmg of herring, pumps for 


* From a contribution by Dr Sunder Lai Horn to the symposium on " Food ft Peoide organised 
y the Botanical Society of India The paper in its original form wiU be pnbUshed in the of iho 

lotofiicg/ SocUfy 
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discha]::g[ing fidi from gear and from vessels, 
the prodoction was bound to mcrease, but the 
marketing of increased production was the 
greatest omtacle at present It was suggested 
Va this connection that ‘ ‘ the hitherto unexplor¬ 
ed possibihties of opening up new markets in 
Asia and Afnca, by the processing of hemng m 
a form acceptable to the people of these con- 
tments, is a challenge to the industry At¬ 
tempts to mtroduce traditional European her¬ 
ring cures into Asia and Afnca are not hkely to 
have much success, but a study of the tastes 
and processing methods for fish m Asian and 
AfiKan countnes may provide a clue for a 
process that could be apphed to hemng and 
make it salable in those countnes " 

Consumer research m food mdustnes is 
very important, for sometimes consumer 
tastes change irrespective of pnce This 
imposes on the industry the ne^ to study 
the reasons for these changes in consumer 
habits, and the need to devise new and more 
acceptable forms in which to market their 
products I am aware of at least one small 
catfish of Bengal, Nuna Ungra ( Aorta 
gulto), m which case the consumer habits 
chang^ during the last war This fish 
was considered uifenor m the Calcutta 
markets by the middle-class people but 
during the war, when carp and other larger 
vaneties became expensive owing to mihtar^ 
requirements, the people took to eating this 
fish and found that it made excellent curry 
on account of the abundant oil m its body 
tissues Now this species fetches almost 
the same price as the larger vaneties of carps 
and catfiwes and a 1^ market for this 
species has developed If consumer tastes 
could be developed for other smaller vaneties 
of fish which are at present uneconomical to 
catch and market, supplies will be abundant 
and prices will fall appreciably I have seen 
m the Sundarbans fishermen throwing away 
large quantities of smaller fishes for lack of 
any market for them It seems necessary, 
therefore, that for the mcreased marketable 
production of fish, consumer research is of 
paramount importance but, unfortunately, 
this has not as yet been attempted m IndiiL 

Build OB Aadeat Skill 

Another reason why food production is not 
making headway m India oecame clear to 
me una I was attending the Pacific Tuna 
Fidieries Conference at San Pedro on 
10th October 1949 It was freely mentioned 


that any improvement m catching methods 
should be economical as compared with the 
existing practices, and for this reason present- 
day catches and their costs should be borne 
m mind constantly This is a very healthy 
outlook and should be b<»ne in all develop¬ 
ment plans in India Having paid consider¬ 
able attention to the measures adopted m 
the west for food production, I fed that it 
will be rurnous for us to imitate those prac¬ 
tices because they are not applicable to the 
peasant economy m India, to the social 
structure of the soaety, and to the tradi¬ 
tional knowledge we have acquired through 
centunes of experience Has any one m- 
vestigated against the socio-economic back¬ 
ground of tile peasantry m India whether 
the method and technolo^ perfected in 
advanced countnes are appucable to the so- 
called under-devdoped countnes? I am 
afraid, not Our peasants may be ilhterate 
but are by no means ignorant, they may be 
conservative but not without reason, they 
may be superstitious but not without ex- 
penence of natural phenomena. I have per¬ 
sonally found the fishermen full of knowledge 
but unfortunatdy the sodety gives them no 
chance We do not blame any mdividuals, 
the whole structure of the society requires 
reconstruction Here agam is a challenge to 
the men of social sciences Summanzmg the 
views of the Fish Section of the U N Scientific 
Conference on the cultivation of fresh and 
brackish ureter fish m warm chmates, Mr 
Michad Graham of the U K stated 
'* Here there is room for very great 
expansion And what is more, it is amost 
on the door-step of many miUions of people 
in tropical countries who are at preset 
protem-starved In some areas, such as 
the nee country, they can hardly hope ever 
to obtam flesh because the land is all taken 
up for nee The greatest skill m this art of 
pond-culture lies traditionally m China, 
secondly m the contment of India, and the 
first aim is to spread their methods round 
the worlds with suitable local modifications 
We should build on adiat we have But 
new posaibibties, such as the greater use of 
the various species of the fish called THafta, 
were also mentioned It was the manifest 
opinion of the meeting on August 24 that the 
possibilities for human betterment, by the 
increase of tropical pood-culture, could 
hardly be exaggmted At the same time 
we realised that success would dqiend on 


FOOD ft PEOPLE — DEVELOPMENT OF FISHERIES 


human conning and tact in dealing with all 
the varieties of ponds and lakes and lagoons 
and water courses Our skill must 1^ no 
less subtle, though more scientific, than the 
traditional fine discrimination of the Chmese 
masters of the art We should build on 
ancient skill but spread by saentific under¬ 
standing *' No other method of approach 
m the under-developed countnes can be 
effective or everlasting 

Man, the Oreatest National Resource 

The United Nations Scientific Conference 
was debarred by the terms of its reference 
to pass any resolutions, and its mam ob¬ 
jective was to facihtate the exchange of 
views among scientists of various countnes 
In the concluding phases of the Conference. 
It was more and more realized that in the 
development of natural resources it was 
necessary to pay more attention to m&n. for 
he was the greatest natural resource This 
view found expression in Resolution No 1 of 
the International Technical Conference on 
the Protection of Nature which was held from 
the 22nd to the 29th August at Lake Success 
under the auspices of UNESCO The resolu¬ 
tion is worth quoting in its entirety 

" Whereas the Umted Nations and its 
Specialized Agencies are studying pro¬ 
grammes df tomcat assistance for under¬ 
developed countnes, which programmes, to 
be effective, require the application of human 
ecological pnnciples, ecology being under¬ 
stood in its widest sense to mclude all 
human relationships — individuals and 
groups — with the problems discussed, it is 
essential that existing mformation should be 
collected and new studies that are urgently 
needed should be mitiated and 

“ Whereas it is recognized that one of 
the first and greatest responsibilities of the 
Umted Nations and its Specialized Agencies 
concerned with the use of resources and 
of the International Union for the Protection 
of Nature, is to mcrease knowledge of 
human ecology, and to assure its application 
on a scientific basis, and 

“ Whereas this Conference recognizes the 
necessity of close and contmuous mtegration 
of all programme and methods for the study 
of human ecology. 

Therefore th$s Conference resolves that 
the International Umon for the Protection 
of Nature recommend to the above-men¬ 
tioned bodies the promotion of studies of 


suitable areas as a step towards the develop¬ 
ment of an adequate methodology for in¬ 
vestigation of human ecology, aim 
**Fnrlher resolves that such studies be 
conducted along the following hnes (1) One 
or more ecological areas shall be select^ for 
thorough-going study, includmg the human 
factors in the situation . (2) these ecological 
areas should be selected so that they shall 
be (a) practicable umts for a simple, 
integrated programme, small enough to 
permit complete studies, and large enough 
to provide significant results, and (b) dis- 
tnbuted through representative bio-geo- 
graphic areas , (3) each area shall be treated 
as a total dynamic ecological situation, 
includmg all possible factors such as soil, 
water, f^xl, climate, plants, animals, and the 
people concerned, with special emphasis on 
their mtei relationships, (4) these studies 
shall be made by teams of scientists trained 
in ecological methods This multi-disciplme 
and mter-disciphne approach is to include 
the methods of the physical and biological 
sciences together with those of human eco¬ 
logy, medicme, sociology, anthropology, gene¬ 
tics, economics and psychology , (5) these 
studies should be concerned not only with 
the amassing of data and the interpretation 
of the ecological situations under study, but 
also with the development and recording 
of the methodology us^, mcluding the logic, 
concepts, methods, procedures, techniques 
and inventions'' — physical, biological, 
and social. (6) the findings of these studies, 
both in fact and in method, will assist m the 
onentation and integration of all the dif¬ 
ferent disciplines apphed in the studies, 
(7) the results of these studies should be 
published and made available to specialists 
Also, popular versions of the significant 
results should be made available m several 
languages to the general public " 

Those of us who have worked in the field 
and among the people have realized that for 
any programme of food production a tho¬ 
roughly reliable and effiaent extention ser¬ 
vice IS far more important than multitudes 
of research stations and organizations It 
IS not only that food is essential for people 
but properly mformed people are also 
equally essential for food production Let 
us, therefore, bring the problems of food and 
people together and connder them simul¬ 
taneously 

Sunder Lal Hora 
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Board of Scientific & Industrial Research 
Twenty-fourth Meeting, New Delhi 


T he twentV'fourth meeting of the 
Board of Scientific & Industrial 
Research was held in New Dellu on 
March 18.1950 

On the recommendation of the Board, 
the Governuig Body of the Council of Scienti¬ 
fic & Industnal Research sanctioned the 
following 20 new research schemes 

1 Manufacture of vanillin on a pilot-plant 
scale from cinnamon leaf oil and clove oil 
Hindustan Fine Chemicals Co , Bangalore 
2 Manufacture of a- and S-ionone on a 
pilot-plant scale Hindustan tine Chemicals 
Co , Bangalore 

3 Studies in the copper-rich portion of the 
copper-titamum system and preparation of 
cop^r-titanium ailo>s Prof G K Ogale, 
College of Engineering, Poona 
4 Production of nodular cast irons with¬ 
out employing standard malleabUizing cycles 
Mr K C Sood, Messrs Metal Processing 
Industries, Calcutta 

S Development of heavy duty parts of 
internal combustion engines bv precision 
casting, lost wax and centrifugal processes 
Prof A Viswanath. Arthur Hope College 
of Technology, Cotmbaiore 
6 Designing and manufacture of a hot 
air engine proto-tyi>e of a low h p range for 
stationary use in which indigenous low- 
grade liquid and solid fuels can be employed 
Prof H A Havfmann, Indian Institute of 
Saence, Bangalore 

1 Development of gas turbine and jet 
propulsion units and the development of 
alloys to withstand high temperatures and 
stresses Dr S R Sen Gupta, Bengal 
Enginunr^ College, Calcutta 

8 Improvements in the method of synthe¬ 
sis of kellin to make the process commercially 
feasible, and synthesis of isomers and ana¬ 
logues of kelhn Prof r R Seshadri, 
Ddhi University 

9 Chemical investigation of Indian lichens 
with special reference to Himalayan varie¬ 
ties Prof T R Seshadri, Delhi University 
10 Investigation of Indian medicmal 
plants with special reference to Prunus and 
Herademi species and Holhaelia latifoha and 


H angusttfoha Dr D Chakravarti. 
University College of Saence, Calcutta 

11 Synthesis of new anthraquinonoid and 
sulphurized vat dyes and study of their 
constitution and properties Dr K Venka- 
taraman. University of Bombay 

12 Mechanism of explosions in internal 
combustion engines Dr R N Tawde, 
Royal Institute of Science, Bombay 

13 Survey of aromatic plants of India 
with special reference to citrus species 
Mr S G Sastri, Bangalore 

14 Study of the nature of atmosphere 
study of the E-vanations, classification of 
waveforms of atmospherics in relation to 
their origin, propagation of atmosphenc 
disturbances^ direction finding and location 
of thunderstorm centres, and study of the 
intensity variation with the frequency 
channel of the atmosphere Dr S R Khast- 
OIR, Banaras Hindu University 

15 Investigation on the preparation, test¬ 
ing and standardization of quartz oscillator 
plates Dr S Bhagavantam, Osmania 
University, Hyderabad 

16 Crystal growth studies to develop a 
technique for growing large crystals Dr 
R S Krishnan, Indian InstituU of Saence, 
Bangalore 

17 Production of synthetic sapphires 
Dk P K Kichlu, Ddhi Univeraty 

18 Design and development of electro- 
dynamo meter type of ammeters, volt¬ 
meters and watt-meters, instruments for 
measuring temperatures of oil, carburettor, 
cylinder, etc , in aircraft Dr N M Atha- 
WALE. Poona 

19 Study of absorption and emission 
spectra of toluene Dr R K Asundi, 
Banaras Hindu University 

20 Doppler effect in positive Tzys Dr B 
Dasannacharya, Banaras Hindu University 

In addition to the above twenty new 
schemes, the Governing Body approved the 
renewal of 50 research schemes which are 
under investigation m various laboratones 
and research institutions 

The Council has also instituted two re¬ 
search scholarships m industnal statistics 
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Characteristics of the Ionosphere 

ovet Calcutta (March 1950) 

- ^ -—- 

S S BARAL, R K MITRA, D f CHOUDHURY. 
(MRb ) T K BHAR & A P MITRA 

Wireless Laboratory, UmversUy College of Science, Calcutta 


T he following are the lonosphent data 
observed at Calcutta for the month 
of March 1950 

Fig 1 represents the mean hourly 
Vftiues of the penetration frequenc\ of the 
£ region and the penetration frequencies and 
virtual heights of region F, m graphic al form 
The figures are obtained from the average 
normal values of the data taken for each 
hour of the day for S days a week Fig 2 
rives the prediction of the maximum usable 
frequencies which can bo used for different 
distances of transmission by reflection at the 
F region over Calcutta for the month of 
June 1950 Table I gi\es the different 
occasions dunng routine observations when 



sporadic E ionization was oliscrved and the 
values of the correspondmg penetration fre¬ 
quencies and heights 
Sporadic E ionization was found to occur 
frequently dunng afternoon hours and some¬ 
times dunng mommg Throughout the 
whole month strong absorption of normal E 
echoes was notu ed dunng the hours of noon 
like that m the previous month The beha¬ 
viour of F region was found to be abnormal 
at night and a high value of ionization 
Wiis maintained till midnight on most of the 
days 



( 5 HOURS 54 MINUTES MiKAD or GMT ) 
Fio 1 — March 1950 


At point ov reflection 

Fig 2 —Predicted MUF via F, layer, 
June 1950 
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111 textiles engineenng and chemicals Field 
investigations are to be conducted at Bom 
bay Ahmedabad Jamshedpur and C alcutta 
A scholarship tor training a student in 
In^ m the subject of Age Determination 
of Rocks was al» sanctioned 
One of the important recommendations 
made by the Council of Scientific & 
Industrial Research to the Government of 
India is the early setting, up of a s>nthetic 
petrol plant m Indu The Council has 
recommended the acceptance of the 
project by Messrs hoppers Inc USA 
involving a capital investment of Rs 22 
crores This project will enable India to 
obtain 70 000 tons of aviation petrol per 
annum which would amply meet her require 
meats In addition about half a million 
tons of domestic coke and other valuable 
petroleum by products will also be produced 
The Council has appointed a Committee 
consisting of Mr J R D lata Mr G D 
Birla Seth Kasturbhai Lalbhai Lala Sn 
Ram Dr S S Bhatnagar Dr ] ( 4|^hosh 
and Dr D N Widia to examme the project 
report of hoppers Inc and submit a report 
to the Cabinet for implementation of the 
project m the course of the nest three >ears 
The establishment of a second coal survey 
station in the Central India area at Kamptee 
to serve the Pench Wardha and (han la 
Berar Valiev and the Singarenie coalhelds 
in CO operation with the Government of 
C P was approved by the Count il 
It was announced that the Government 
of India had decide I to install an ojtical 


glass factory of 10 to 12 tons capacity 
adjacent to the Central Glass & Ceramic 
Research Institute Calcutta The factory 
will work under the technical guidance of 
the Institute 

The Governing Body approved the amal 
gamation of the Indian Institute of Fruit 
Technology with the Central Food Techno 
logical Reseaith Institute Mysore The 
Iruit Technology Institute was hitherto 
located in Delhi 

An Expert Committee on Microseisms 
Sea Waves and Swells which will undertake 
the study of storms on the cast and west 
coasts of India oceanography and related 
subjects was appointed 

The research work so far earned out on 
liydrogtnate I vegetable oils under the joint 
auspices of the Council and the Indian 
Research Fund Association revealed that 
the prejudice against vanaspaii was un 
justified m view of the fact that it has 
not been proved harmful The Council ap 
proved the constitution of a joint commit 
tee of the Council of Scientific & Industnal 
Resear h and the Indian Research Fund Asso 
nation to keep abreast of all developments 
in respect of hydrogenated fats and oils 

Ihe appointments of Dr Fmst 7ipkes 
an eminent Swiss engineer as Director of 
the f entral Roa 1 Research Institute and of 
Dr J H Truttwm A Swelish chemical 
en^inetr as Assistant Director Chemiial 
Engineenng Division National Chemual 
I alwratorj Poona was approved by the 
Council 


Characteristics of the Ionosphere 
over Calcutta (February 1950) 

S S BARAL R K MITRA D C CHOUDHURY 
( Mrs ) T K BHAR & A P MITRA 

V/treless Laboratory Unwmtty College of Sctence Calcutta 


T he following arc the ionospheric 
data observed at Calcutta for the 
month of February 1950 
Fig 1 represents the mean hourly 
values of the penetration frequency of the 
£ region and the penetration frequencies 


and virtual heights of region F, The 
figures are obtamed from the average 
normal values of data taken for each 
hour of the day for 5 days a week Fig 2 
gives the prediction of the maximum 
usable frequencies for different distances of 
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transmission by reflection at the F r^on 
over Calcutta for the month of May 1950 
Table I gives the diilcrent occasions during 
routine observations when sporadic E 
ionization was observed and the values of 
the corresponding penetration frequencies 
and lieights 

Sporadic E loniratiun was found to occur 
frequently dunng afternoon hours and some 
times dui ing early morning Strong ab¬ 
sorption of normal E (*choos was noticed 
dunng the hours of noon on most of the 
days in this month flie behaviour of the 
F region was found to be abnormal at night 
and a high value of ionization was mam 
tamed till midnight on most of the days 
It may be noted that the I region abnor 
mality may be due to t!ie increased solar 
activity dunng this month 
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Semi-conductors & Crystals 


K R DIXIT 

Royal InUUuU of Science Bofnbay 


I N the early days of the development 
of radio communications the crystal 
rectifier was almost universally used 
as a detector in radio re(civers The 
crystal was fixed m a metal mount and the 
rectifying contact was made either by one 
of the sharp angles of the (r\stal pressing 
against a metal plane or it was made with a 
flexible wire cat whisker which was held in 
contact with the cryst'il Conductivity of 
the rontait depends on the direction of the 
current Good rectification was obt'iined 
only from sensitive spots on the crystal 
and frequent adjustments of tlie contact 
pomt were necessary for good performance 
The thermionic tubes gradually replaced 
the crystal rectifier first as diodes and late r 
as tnodes tetrodes pentodes etc Jh< 
thermionic tube in the foim of a diode and 
tnode was used in the beginning only as a 
detector Latei when the theory of ther 
mionic tubes was better understood the 
possibility to use them as pioluccrs of 
oscillation became quite evident Now it is 
possible to use the thermionic valves for 
producing and detecting oscillations in the 
whole range of fre<juencies from about 6 
metre waves used in television to about 500 
metre waves used for broadcasting This 
development brought out clearly the dif 
liculties in the use of thtrmionK tubes for 
produemg and detecting short waves The 
difficulties anse from the mter electrode 
capacity and the time of transit of the 
electrons between the electrodes Both 
these tlie inter electrode capacit> and the 
tune of transit can be reduced by reducing 
the size of the tube But tins reduction 
in size also reduces the power output of the 
tube The difficulties in the use of the 
thermionic tubes os producers of oscillations 
have been overcome by drastic changes in 
their design we now use either the split 
anode magnetron or the veloritv modulated 
thermionic tubes for producing microwaves 
No design of a thermionic tube appears to 
be perfected to the same extent to enable 


us to use it alone in deteiting microwaves 
It IS here that the crystal rcctifiei steps in 
and shows thit it is as important as the 
magnetron or the klystron Smie the 
development of the microwave radar crvstal 
rectifiers have been manufactured in millions 
for use as microwave detectors Its most 
extensive use up to now has been as a fre 
qucncy (onvertcr in muiowave reception 
where its pcrfoimiuicc has not been equalled 
The development of germanium rectifiers 
capable of withstanding relatively high 
inverse voltiges indicates that it could 
lephcc vacuum tube dioilts in wide band 
receivers and in a vaiuty of other circuits 
Ihc recent development of the transitor a 
semiconductor tnode using a crystal of 
geimanium indicates new possibilities The 
present trends appear to indicate that it may 
be possible at a not very distant date to use 
a suitable combination of crystals and semi 
conductois lx)th for producing and dctectmg 
microwaves efficiently 

The object of this paper is to give a short 
resume of the present development both 
exjxnmciital and thcoretual of the subject 
and then to indicitc some investigations 
which could be undertaken 

Detectors ( rxpeiimental) 

hrom about 1925 to 1940 the crystal 
rectifier was chiefly used as a laboratory 
devise for detecting and monitonng ultra 
high frequcncx jxiwer Ihcre was a simul 
tineous development in pi ogress of the semi 
conductor rectffiers of the banier layer type 
A typical bamer layer rec tiher of the copper 
oxide tyjx: can be used ovei a very wide 
range of frequencies In the form of a 
battery charger it works at a fnquency of 
50 cycles/set In the form of a heterodyne 
detector at earner frecjuencies or as a modu 
lator in the (arner system it works at fro 
quenaes of a few megacyrles/sec In this 
field the practice has far outstripped our 
knowledge of the theory and we are forced 
to follow the tnal and error and infeiential 
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methods of procedure It was supposed at 
one tune that the presence of any impurity 
m copper affects the rectification adversely 
But it was shown by the author^ that a 
suitable impunty properly mcluded mcreases 
the rectification The same pnnnple which 
apjdies to a semi conductor rectifier of the 
copper oxide t 3 rpe, applies to crystals like 
silicon Theuer^ discovered that a small 
amount of boron added to hu;h-pnnty 
silicon mcreases its conductivity improves 
sensitivity and also makes the cn^al highly 
resistant to bum out As a mult boron¬ 
doping ' IS now widely used m silicon crystal 
manuiacture 

Southworth and King* used a crystal 
rectifier made of silicon crystal and a 
whiter of 8 rail tungsten, 2 mm long, as a 
microwave receiver in the range 10 to 15 
cm At high frequencies the capacitance 
of the rectifying element and the transit 
tune begm to play a dominant rdlc so that 
it IS very dimcult to construct amphfier 
tubes which work satisfactorily at these 
frequencies Even the sponally designed 
tuh^ like the Westinghouse 708A and the 
British CV58 diode were noisy and the noise 
output mcreased with frequency The MIT 
Radiation Laboratory designed and cons 
tructed tubes to work at a frequency of 
3,000 M C per second (10 cm) The best 
of these is comparable m performance to 
superheterodyne receivers using crystal 
mixers However, these tubes are difficult 
to make and have not been manufactured 
on a mass-production scale and members* 
of the HIT Radiation Laboratory them¬ 
selves admit that it is unlikely that a rf 
amplifier tube can compete with crystals at 
higher frequenaes The superior perform¬ 
ance of crjmtals led to further research and 
development and this has continued even 
up to the present time 

Crystal rectifiers are available m the 
form of crystal cartridges which conform 
to standard specifications*, both m regard 
to their test conditions and performance 
limits and also their external geometry 
The steps taken m preparing a high quality 
crystal rectifier are now well establiahed 
Fust the material, silicon or germamum, is 
purified Then a controlled amount of 
selected unpunty is added, ingots prepared 
and pieces of suitable sise to go mto the 
cartridge case cut The surface of these 
cut pieces is polished, etched and heat 


treated The whidcer pomts of a suitable 
metal, usually tungsten, are cut, shaped and 
also polished These parts are assembled, 
adjusted and tested as to their performance 
The cartridge is then mounted m the mixer 
or crystal holder by means of a ronng gnp 
The cartndges are thus as readify replace¬ 
able as a tube 

A typical characteristic curve of a silicon 
unit IS diown in Fig 1 The forwud current 
at 1 volt IS 10 to 20 ma for a good mixer 
crystal In the back direction the stan¬ 
dard crystal has a resistance of about 5,000 
ohms at 1 volt The characteristic curves 
in the forward direction of several typical 
rectifiers are compared in Fig 2 Fig 3 
shows the current-voltage diaractenstic of a 
typical germanium high inverse voltage 
rectifier made from an alloy contaming 
025 atomic per cent of tm The forward 
currents at 1 volt lie in the range 5 ma to 
10 ma, and currents greater than even 100 
ma mav be passed in the forward direction 
In the back direction at 30 volts the rests 
tance is m the range 10000 ohms to 1 
megohm The size of the contact area is 
ngorouslv controlled, as it determines both 
the effective resistance of the contact and 
its capacitance The capacity of the contact 
plays a very important part in the efficiency 
of rectification at high frequenaes Usually 
the manufacturers adjust the rectifying 
contact for optimum performance 

Copper oxide rectifier is made* by partially 
oxiduuig a sheet of electrolytic copper to 
which a suitable impuntv is Mded at about 



Applied voltafe 

FlO 1 — A TYPICAL CHARACmttTIC CUKVB 
or A laicoH mscnriBR 
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FlO 2-A COMPABISON OF TUB CRARACTBBISTIC 

CURVBB or IBVEBAL RBCTinBM 



FlO 3 — Typical cbabactbbistic curve op a 
HIGH invbeeb voltage obeuanidm bectifier 


1,000T and then by allowing the oxidized 
sheet to cool to room temperature Then 
an effiaent electrical contact is made with 
cuprous oxide and the rectifier element is 
reMy for use The characteristic curves of 
these rectifiers are similar to those obtamed 
with crystals and shown m Figs 1-3 As 
before, the most important electrical pro¬ 
perty of these oxide rectifiers is their capa- 
aty, which is of the order of 0 02 |iF per 
sq cm The capacity has the effect of in¬ 
creasing the reverse leakage when the 
rectifier is used at high frequencies Further, 


as in the case of crystals, the electrical 
properties of the oxide rectifiers can be 
varied considerably by the mode of manu¬ 
facture and the d^mg material used 

Heterodyne reception enables us to con¬ 
vert the earner fr^uency of a signal to a 
new value This is achieved with the help 
of a local oscillator The local oscillator 
output and the signal are coupled mto a 
non hnear device where they generate the 
sum and the difference frequenaes This 
process of convertuig a signal from one 
frequency to another by combming it with 
a local oscillator voltage in a non linear way 
is called mixing The most important 
mixing process m microwave receivers is the 
conversion of a signal at a imcrowave fie 
qiiency to one at relatively low frequency, 
say 30 me /sec The non-bnear device used 
m frequency conversion may be any type of 
detector or demodulator but m the hetero 
dyne reception of microwave signals, the 
crystal converter is used at present Thus 
It will be seen that crystal rectifiers plav m 
microwave systems the same part as is 
played by copper oxide rectifiers m earner 
telephone systems It should be noted that 
m the systems mentioned above both the 
crystal rectifier and the copper oxide recti¬ 
fier are actmg as mixers in heterodyne 
systems and are workmg at about com¬ 
parable frequenaes and with comparable 
efficiencies 

Tnuwltor — a Semi-conductor Trlode 

The transitor^ consists of a small block 
of germanium as the basic element, on which 
two pomt contacts are placed m close 
proximity on the upper surface One of 
these biased m the forward direction is 
called the emitter The second biased m 
the reverse direction is called the collector 
A large-area low resistance contact on the 
lower surface called the base electrode, is 
the third element of the tnode Hie ger¬ 
manium used IS of the » type and is the 
same as the material used m high back 
voltage germanium rectifiers The treat¬ 
ment of the germanium surface is also 
similar While different metals may be 
used for the contact points most work has 
been done with phosphor bronze pomts 
The ends are cut m the form of a wedge 
so that the two contacts can be placed 
tosether The actual contact area is pro¬ 
bably ^ 10~* sq cm 
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Fio 4 — Schematic of transitor ahowino 

CIRCUIT 


The circuit in Fig 4 shows how the tran- 
sitor may be used to amplify a small a c 
signal The emitter is biased in the forward 
(positive) direction so that a small d c. 
current of the order of 1 ma flows into the 
germanium block The collector is biased 
m the reverse (negative) direction with a 
higher voltage so that a d c current of a few 
milhamp flows oat through the collector 
pomt and through the load circuit It is 
found that the current m the collector circuit 
IS sensitive to, and may be controlled by, 
changes of current from the emitter An 
over^ power gam of a factor of 100 (or 
20 db) can be obtained in favourable cases 

One of the important parameters affecting 
the operation of the transitor is the spacing 
between the pomt electrodes The emitter 
current has less and less influence on the 
collector as the separation b is increased 
Both Rji (8Vc/8Ie) when Ic = constant, 
and the current amplification factor a = 
( 8Io/8Ie) when Vo = constant, decrease 
with S The effect of the collector current 
on the emitter represented by the feed-back 
resistance also decreases with increase in S 
The current amplification factor a decreases 
approximately exponentially with S, it 
alTO increases with temperature but the 
change is not extremely rapid Measure¬ 
ments show that the overall power jam 
drops off between 1 and 10 me /sec Esti¬ 
mates of transit time for the holes to flow 
from the enutter to the collector arc of the 
same order These results suggest that the 
frequency limitation is associated with 
transit time rather than electrode capa^ 
aties 

A slight variation of the transitor in which 
the emitter and collector contacts bear on 
the opposite faces of a thin wedge or slab 
of sani-conductor is desenbed by Shive“. 

Grystal Harmonic Oenoraton 

In the region of wavelengths represented 
by a few millimetres, no efficient magnetron 


or klystron oscillators are available at present. 
In this region it is usual to employ crystal 
multipliers operating on the second harmonic 
energy from klystron tubes as sources of 
power to cover the region 3 mm. to 10 mm 
These generators give relatively low power, 
only a few milhwatts, as compared to the 
few megawatts peak power generated by 
some magnetrons Yet if we remembw 
that such millimetre waves are chiefly 
used m the field of microwave spectroscopy, 
it will be clear that this low power is not a 
particular disadvantage 


Theory of Rectification 

According to the zone theory^**^*, a semi¬ 
conductor Offers from an insulator in the 
smaller energy difference between the com¬ 
pletely filled electron band and the com¬ 
pletely empty one It is possible that 
mtermediate levels are provided between the 
filled and empty bands by the impurities 
which may be present The electrons are 
excited to move from the occupied to the 
vacant band either directly or throagh the 
intermediate levels A relatively small 
number of electrons present in a band 
moves freely and obeys the Maxwell-Boltz- 
mann statistics If we have an electron 
band which is almost completely filled, the 
few electrons which are missing and which 
would fill up the band could be regarded as 
positive elections or holes and it is observed 
that the movement of these holes obeys the 
Maxwell-Boltzmann statistics, whereas the 
electron gas is highly degenerate The 
calculations are thus much simplified by 
considenng the few electrons m the relatively 
empty band (n type of conduction) and 
the few holes m the almost filled band (p 
type of conduction) 

The crystals of silicon and germanium and 
barrier layers of the copper oxide type are 
semi-conductors A knowlegde of the elec¬ 
tron distribution m a semi-conductor is 
essential to the understanding of the rectify¬ 
ing process Equilibrium number of electrons 
and holes can oe calculated by the methods 
of Wilson^**^ and Fowler^*, and is propor¬ 
tional to the exponential of — AE/kT where 
A E IS the eneigy separation of the levels 
Besides the number of current earners, 
other factors which affect rectification are 
the mobility of the current earners and their 
mean free path. The mobihty is influenced 
both by the lattice and by the impunties 
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The rectification m crystals takes place 
in the vicinity of the metal-crystal (semi¬ 
conductor) contact In this region there 
exists a potential barrier, m fact the existence 
of a bamer layer at the contact is a neces¬ 
sary condition for rectification Such bar¬ 
rier layers are easily formed at a metal semi¬ 
conductor contact and these rectifiers have 
been well developed It appears quite 
plausible to construct rectifiers of the metal- 
insulator type, but research in this direction 
will have to be undertaken before we get a 
successful metal-insulator rectifier 
In the theory of barner-layer rectification, 
we have so far three distinct methods of 
approach With a very thin barrier layer 
10“’ cm , the passage of electrons across 
the potential barrier can be explained by the 
" quantum mechanical tunnel effect This 
was the method adopted by Wilson'’ and by 
Nordheim'* With thick layers ^10^ cm 
observed in copper oxide rectifiers, the 
methods of Wilson and Nordheim predict a 
wrong direction for the current For such 
layers the thickness of the barriers is large 
compared with the mean free path of the cur¬ 
rent earners This type of rectification was 
explained by Mott'**^ and by Schottky*>'“ 
by a sort of diffusion theory It was later 
shown by Sachs** that equations of the 
diffusion theory have to be modified by the 
inclusion of a term involving the mean 
thermal velocity of the current earners 
But as the layer m this case is much thicker 
than the mean free path of current earners, 
collisions must occur in the bamer and we 
are forced to conclude that movement of 
current earners in the barrier is a statistical 
process This was the conclusion arrived 
at by the author' experimentally In the 
statistical method of approach, we shall 
have to tackle the problem by the same 
formal mathematical procedure as is ap¬ 
plicable to a discharge tube working at low 
pressures The third method is applicable 
to barner layers of intermediate thickness 
cm Such layers are observed in the 
case of silicon and germanium, they are 
produced on the surface during the process 
of polishing and heat treating The electneal 
properties of the thin surface layers are 
different from the bulk matenaL This 
layer cm is thick enough to reduce 

considerably the number of electrons which 
penetrate the bamer by the *' tunnel effect", 
at the same time it is thin enough to permit 


us to nralect the collisions within the 
bamer The movement of current earners 
IS now easier to handle mathematically, and 
IS similar to the movement of electrons m a 
vacuum tube diode**»” The diode theory 
could be applied even when some collisions 
occur within the bamer In its simplest 
form, the diode theory assumes that the 
distribution of the electrons is governed by 
the Maxwell-Boltzmann law Then we 
calculate the number of electrons dn which 
cross unit area per unit time, then the 
number of such earners which possess suf¬ 
ficient kmetic energy to overcome the 
potential bamer, and finally we calculate 
the effective current which is the difference 
of the current from the metal to the semi¬ 
conductor and the current from the semi¬ 
conductor to the metal The current den¬ 
sity IS given as 

- 

j = J ne V — 1) 

where is the contact potential dif¬ 
ference, V IS the effective applied potential 
across the bamer and other letters have 
their usual significance 
In this simplest form the current density 
formula is comparable with that obtamed 
by the diffusion theory, the only change 
being the substitution of another velocity 
function for v/2 This simple theory has 
been improved upon by Bethe** and by 
others**'" by considering the image forces, 
the space charge and the leakage of electrons 
by the tunnel effect The effect of the 
image forces as well as the tunnel effect is to 
lower the contact potential bamer and ^us 
reduce The effect of the space charge and 
undesirable impurities is to produce small 
local variations of These small changes 
m ^0 generate noise in crystal rectifiers 

Rectlflcatlon at High Frequencies 

We have as yet no satisfactory theory of 
rectification by the semi-conductor con¬ 
tacts at microwave frequenaes Our knowl¬ 
edge of the theory*® •* is only quahtative 
but still we have a fair idea of the factors 
which affect rectification. At microwave 
frec^uenaes the capacity of the bamer layer 
begins to play a prominent part, and at 
tunes the normal back resistance could be 
neglect^ as compared with the capaatative 
reactance Rectification, therefore, can be 
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unproved by using a small contact pomt 
but very small values of the contact radius 
lead to mechanical and electncal instabibty 
Another important factor at high frequenaes 
is the polanzation of the medium At high 
frequencies the consideration of polarization 
leads to the study of time lags and relaxa 
turn times**** All such points must be 
considered suitable assumptions made and a 
satisfactory theory of rectihcation at high 
frequencies developed as rapid progress m 
this field apparently awaits such a theory 

Working of a Transltor 

A complete quantitative theory of the 
action of a transitor is not available as vet 
Quahtatively*^ the action of a transitor 
can be explained m terms of the typical 
properties of a semi conductor namely that 
the semi conductor current is partly due to 
electrons and partly to holes The germa 
mum used in the transitor is of the n type 
that IS the conduction in the body of the 
block IS due to electrons acting as earners of 
charge The specimens usuallv cany 5x10“ 
conduction electrons per c c In contrast to 
the current m the body of the block the 
current from the emitter is composed in 
large part of the holes (i e earners of 
opposite sign to those normally m excess 
m the body of the semi conductor) The 
collector is biased in the negative direction 
In the germaiuum the current flowing 
towards the collector creates an electric 
field and this field < > attracts th< holes 

flowing from the emitter The emitter and 
the cmlector are very close so that almost 
the entire hole current from the emitter 
flows to the collector and into the collector 
arcuit The collector contact opposes the 
electron current but allows the hole current 
to flow towards it The hole current flowing 
to the junction alters the space charge in the 
barrier layer and this increases the change 
produced m the collector current As a 
matter of fact it may be said that the hide 
current from the emitter modifies the current 
voltage characteristic of the collector Thus 
there is a voltage gam and a power gam 
of the mput signal These changes are 
usually accompanied by a current amph 
ficabon 

The above theory only gives a general 
picture of the way the tranntor operates 
and many problems — as is natural for a 
new deviM —yet remam unsolved 


Soma SnggMdoiis 

It could be reasonably expected that the 
development of crystal rectiflen will follow 
a course not dissimilar to that followed by 
the development of thermionic tubes The 
thermionic diodes were used m the bennning 
only as receivers of radio waves Tnodes 
were then developed first as receivers and 
later as transmitters of radio frequency 
waves Similarly crystals were used m the 
beginning for detecting the radio waves 
later on their range of performance was 
extended in the form of superheterodyne 
receivers for microwaves using crystal mixers 
And only recently it is found possible to 
use the crystal in the form of a transitor 
which IS essentially a semi conductor tnode 
The future scope of wrwk appears to he 
m the direcbon of improving the efficiency 
,pnd the range of action of crystal diodes 
their development in the form of tnodes 
and their subsequent use m producing 
directed high frequency oscillations AU 
these improvements however are only 
possible mter we have a satisfactory theory 
of the crystal diode and the transitor action 
A less ambitious programme would be to 
investigate expenmentally the character 
istics of the different metal insulator junc 
tions and their efficiency as rectifying layers 
It IS abo possible to undertake mvestigations 
on the preparation of tnodes of the tran 
sitor type from copper oxide or selenium 
bamer layers 

It must be remembered that all these 
problems are essentially dependent on the 
part played by electron traps Therefore 
it may be desirable that such studies 
on the rfile of electron traps m semi conduc 
tors are closely associated with sunilar 
studies of the rffle of electron traps m Inmi 
nescent solids or photographic emulsions 
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Dr. Ernst Zipkes, Director, 
Central Road Research Institute, 

Dr Ernst Zipkes formerly Head of the 
Department of Road Research Federal Insti 
tute of Technolc^ Zunch (Switzerland) has 
been appomted Director of the Central Road 
Reseai^ Institute Delhi He will take charge 
of his duties on 26th May 1950 

Dr Zipkes received bis technical education 
at the Institute of Technology Berlm and 
later at the Federal Institute of Technology 
Zurich He was awarded the Doctorate of 
Technical Saences m consideration of his 
mvestigations on Fnctional characteristic as 
a cntenon m the evaluation of road surfaces 

He worked m the Department of Railway 
and Road Construction of the Federal Insti 
tute of Technology Zunch from 1935 to 1940 
In addition to his normal teaching work he 
earned out many important mvestigations on 
problems of road research and pluned and 
eqmpped the Department of R(^ Research 
of the Institute the saentific work of which 
he has directed with conspicuous abihty since 
1940 He was consulting engmeer to many 
commercial firms mumapal authonties and 
the Federal Government He has travelled 
extensively m England and Holland studying 
the methods of road and runway construction 
as well as resoirch and traffic problems m 
those countries 

Dr Zipkes s research activities cover a wide 
ran^ of problems Noteworthy among them 
IS hH wiirfc on the importance of fhcbonal 


Delhi 






Dr Frnst Zipkbs 

characteristics m (I) the evaluation of the 
construction surface texture and safety of 
road surfaces (2) effects produced m road sur 
faces by steel tyres and tyres tread tracked 
vehicles road roUera and horse traffic (3) 
measurement of road surface texture (4) fric 
tion and skidding safety m road traffir (5) 
behaviour of runway surfaces and (6) per 
formance of snow-deanng machmes He is 
the author of numerous research memoirs 
published m Switzerland and other countries 
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Production of High Purity 
Electrolytic Manganese Dioxide— 
Literature Report No. 7 

T BANERJEE & H K CHAKRABARXy 
Naixonal Metallurgical Laboratory C S IR ^ Jamshedpur 


M anganese dioxide is chiefly u^ej 

in the manufacture of dry cells It 
IS also used as an oxidizing agent 
and catalyst and also in glass and 
ceramic industries in limited quantities 
The world s total consumption of manganese 
ores per year is over three million tons about 
10 per cent' of which w produced m India 
90 per cent of this amount is used by the 
steel industry and the rest is used mostly as 
manganese dioxide for o her purposes India 
with her extensive deposits of nch man.;anesc 
ores in Central Provinces Bihar Onssa 
Bombay Madras and Rajputana is deeply 
interested in the manganese industry as a 
whole 

Production of good quality manganese 
dioxide for use m dry batteries is an imixir 
tant industry Natural pyrolusitc contams 
various impurities and does not always con 
tarn enough manganese dio\ide to suit the 
requirements of the dry cell mdustry At 
tempts have therefore been made to obtain 
a pure product by processing natural ores 

Chemical Methods 

The IG 1 arbentnd* process for the manu 
fdcture of manganese dioxide mvolves t'^e 
heating of the lower oxide of manganese to 
250® to 600®C in the presence of excels of 
oxygen Oxides of manganese obtained by 
heating the carbonates and bicarbonates 
at 250® to 450®C may be used for the 
purj o'^e The purity of the products is 90 
per cent 

It has been shown by Kato and others* • 
that the temperature of reaction can be 
lowered and the quality of the product 
improve I by heating the raw mate^al with 
alkali catalysts The oxidation is brought 
about at 300®C Detailed investigations of 
Kakabadze* reveal that th^ higher the 
percentage of alkali used the higher is the 
conversion to manganese dioxide and the 


tune required for the completion of reaction 
IS aho lowered 90 to 120 min suffice to 
complete the oxidation with 4 to 6 per cent 
addition of caustic soda or caustic potash 
the latter being more effective Calcium 
oxide magnesium oxide banum peroxide 
carbonates of potassium sodium calaum 
magnesium and banum are less effective 
Temperatures above 350®C are either un 
favourable or fail to increase the yield 
The product obtained is washed with 
dilute acids and water to remove the 
alkah?* 

A bette product more suitable for dry 
cells can be obtained by heating pyrulu^ite 
with bleaching powder in closed vessel'* 
The manganese dioxide produced is washed 
with water to remove soluble salts 

All these processes are inapplicable to low 
manganese oics For such ores it is advan 
tdgtous to extract the manganese by sul 
phurous nitrous or hydrochlonc acils and 
then oxidize the manganous oxide to dioxide 
According to Libby” manganese sulphate 
obtained after extraction is mixed with 
magnesium nitrate and heated to precipitate 
the dioxide Jacobs'* describes a method in 
which hydrochloric aud is employed as the 
extracting agent and the chlorine which 
remains partly in solution (evolved as a 
result of the interaction between pyrolusite 
and hydrochlonc acid) is utilized for oxi 
dation during the dUubon of the filtered 
solution for brmging about the hydrolysis 
The manganese dioxide obtained is pure 
In Volfson s process'* '* the chlonne evolved 
during the solution of manganese ores is 
collected and the manganous chloride solu¬ 
tion after removal of impunties is rendered 
alkalme with caustic soda to preapitate out 
manganous hydroxide which is then oxidized 
to dioxide by chlonne ^r sdso has been 
used to oxKUze the manganous hydroxide 
suspension in water'* 
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and the 

_ always 

high” It has been shown that manganese 
dioxide pr^uced by the electrolytic method 
is of hign punty and its use ensures long life 
to diy cells Electrolytic methods are, 
therefore, gaining ground The general 

E rocedure is to reduce the manganese ores 
y carbon, producer gas or some mmeral oil 
at high temperature The reduced ore is 
then treated with acids, commonly nitric or 
sulphuric, and the solution obtamed is 
purified and filtered The solution is elec¬ 
trolysed between special electrodes under 
suitable conditions so that manganese di¬ 
oxide 19 deposited on the anode 
Electrolyte — Both nitric and sulphuric 
acid solutions can be used for electrolysis 
successfully Hydro'^hlonc acid solution has 
not given encouraging results Use of nitnc 
acid, however, is a little more expensive 
Dean'* describes a method for extracting 
manganese from ores by nitrogen dioxide 
(NO.), the resulting manganous nitrate 
solution bm^ then heated by A C electro¬ 
lysis to obtsw manganese dioxide Naoto 
Kameyama'*, following the same principle 
of A C electrolysis, reports preparation of 
manganese dioxide of 921 j 100 per cent punty 
from 10 per cent manganous nitrate solution 
The sulphate bath has been employed by 
many workers The comparative advantages 
and disadvantages of the two baths are not 
very clear For D C electrolysis the con¬ 
centration of aad is kept high In the case of 
nitrate bath, the concentration of manganous 
nitrate is 10 per cent with 2 to 3 per cent 
excess of nitnc acid , with sulphate bath, the 
concentration of sulphate is 5 to 30 per cent, 
with neutral or low acid electrolytes the depo¬ 
sit of manganese dioxide contains lower oxides 
of manganese” Data on the effect of vary¬ 
ing the concentration of manganese salt in 
the electrolyte are meagre The tempera¬ 
ture of the bath is important and it is 
advisable to keep it high to improve current 
effiaency Graphite anodes are corroded at 
high temperatures 

VoUage —It has been shown by Geleso 
and others*' that high potential favours the 
formation of a product richer m manganese 
dioxide At the same time, the current 
efficiency is lowered and carbon and graphite 
anodes are easily attacked** The voltage 


Electrolytic Methods 
The product obtained by chemical i 
is not always free from impurities 
maneanese dioxide content is not 


recommended for sulphate bath is 2 5 to 
4 5 volts 

Current Density — Cells producing manga¬ 
nese dioxide can be operated between current 
densities of 0 005 to 1 0 amp per sq cm 
depending on the anode material Platinum 
electrodes require low densities while lead 
and carbon electrodes are best used at high 
current densities*®* ** 

Electrode Material — Choice of a proper 
electrode, fiarticularly the anode, seems to be 
a knotty problem Considerations regard¬ 
ing the quality of product, ease of operation 
and trouble-free service lead to the choice 
of platinum electrodes for the purpose It 
IS rather too expensive to be used for commer¬ 
cial purposes Peter Marx*® has earned out 
experiments with graphite, lead and platinum 
electrodes With graphite cathode and hard- 
lead anode ( con taming antimony), and with 

2 5 volts between them, the current effi¬ 
ciency was 70 per cent at 90®C With 
platinum anodes and a bath voltage of 

3 volts, the current efficiency was lower but 
the product was 92 per cent pure With 
graphite anode the current efficiency went 
down to 55 per cent and the anode was 
corroded Ten different metals and alloys 
have been tested for suitabihty as anodes 
and the following were found unsuitable 
Mo, W. Mo Ni, 75 per cent Ferro-Si, 50 per 
cent Fcrro-Si, Mo Si and stellite ( Co-Cr-W ) 
Storey and his co workerb*' have attempted 
to overcome anodic corrosion by controlling 
the applied potential They have shown 
that low potentiak and low aad baths exert 
less corroding action on anodes 

Effect of Addition Agents & By-pro¬ 
ducts — Magnesium sulphate when present 
in the electrolyte (about 01 per cent) 
depresses the voltage required for decom¬ 
position The main reaction during the 
electrolysis may be represented by 

Mn++ + 2H,0 = MnO, 2H + + H, 

The acid which is thus produced may be 
utilized to dissolve fresh charges of reduced 
ores and the process can be made a conti¬ 
nuous one 

Use of Diaphragm — Particularly when the 
cell operates at high temperature, diffusion 
forces become considerable and due to catho- 
lyte coming into contact with anolyte. catho¬ 
dic reduction occurs and energy is wasted 
Zaretskii** ** suggests the use of a nitrated 
cloth diaphragm for preventing the mixmg 
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Latgesc^ Prodwtion — It will be seen 
from the above that electro-cheniK^ methods 
ca^ be used to furnish high punty manga¬ 
nese dioxide free from undesiramle impurities 
Production of electrolytic manganese dioxide 
on a pilot-plant scale with platinum elec¬ 
trodes has been started by Elutro-manganese 
Corporation, USA 

Manganese Dtoxide for Dry Cells — Al¬ 
though high-punty manganese dioxide 
generally improves the quality of dry cells, 
there seems to be no precise knowledge as to 
what really makes a sample of manganese 
dioxide a good depolarizer Kaneko and 
others” report that the e m f and capacity 
of dry cells bear no relation to the MnOt 
content of the dioxide sample On the other 
hand, Naoto Kameyama‘* showed that cells 
prepared from high-punty electrolytic man¬ 
ganese dioxide are not subject to self dis¬ 
charge and give a long flat discharge curve 
Shinzo Oka^” repo^ that suitability is 
dependent on the oxygen content of the 
dioxide sample Accusing to Kaneko”, 
grain size of manganese (&xide has some 
influence on e m f and artificial manganese 
dioxide, which has a crystal structure 
different from natural manganese dioxide, 
IS a better depolarizer Support for these 
views comes from Iliniskii*^ and Earl Otto’^ 
According to Makino” and Rossetti”, the 
greater the loss on heating of a sample of 
manganese dioxide, the greater is its effi- 
aency Presumably this loss refers to the 
water of hydration According to Verman 
and his co-workers”, the presence of iron 
withm limits is beneficial for LecLanche 
cells The entenon for a good depola¬ 
rizer has not been formulated with any 
precision 

Investigations on the factors affecting the 
punty of manganese dioxide obtained by 
electrolytic methods have been undertaken 
at the National Metallurgical Laboratory 
It IS proposed to investigate also the influence 
of crystal structure and gram size of manga¬ 
nese dioxide, and of water of hydration and 
addition agents, ou the hfe aim quality of 
dry cells. 
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Antioxidants in Science & Industry 


S M BOSE & V SUBRAHMANYAN 
Central Food Technological Research Institute, Mysore 


(ConUnued from page 127, April 1950 ) 

Foods & Food Prsparatloiia 

N this connection, it will not be out of 
place to point out the difference between 
the meanings of the two terms " anti¬ 
oxidants" and "preservatives", as used 
m scientific literature The term " anti¬ 
oxidants " is confined to only those agents 
which can prevent oxidative detenoration, 
whereas all the agents which can protect 
materials from any kind of detenoration — 
oxidative, catalytic, enzymatic or bacterial — 
can be grouped as preservatives 

Foods and food preparations are mostly 
spoiled by the activity of some one or more 
of the spoilage agents like enzymes, bacteria, 
molds, yeasts, etc For preventmg this sort 
of spoilage, vanous preservatives are known 
Cases are also very frequent, especially with 
foods contammg fair amounts of fat, which 
are spoiled due to atmosphenc oxidation 
The spoilage of foods is usually accompanied 
by the loss of certain essential vitamins 

J iresent in them The spoilage resulting 
rcmi oxidation can be checked to some 
extent if the foods are sealed under an mert 
gas During the past few years, several 
authors have emphasized the necessity of 
using antioxidants m vanous food products 
which are prone to oxidative detenoration 
Cereal flours** and their extracts in smtable 
fwms are being mcreasingly used m food 
preservation. These antioxidants have drawn 
special attention, because they are them¬ 
selves food materials of bland odour, ab¬ 
solutely non-toxic, palatable and available 
at low cost Antioxidants prepared out of 
oat flour are usually marketra under the 
trade name " Avenex ’’ 

Most of the antioxidants which normally 
protect fats and oils are also capable of 
protecting fat^ food materials from des¬ 
tructive oxidation To cite a few instances, 
cereal flours**, particularly oat flour and 
their extracts, ascorbic*”'*'** acid and 
tyrosme*** and its more soluble esters have 
Men very useful m retaidmg off-flavour 


development and promoting good keeping 
quahty in milk and vanous milk products, 
VIZ butter, dned whole-milk and SKim-milk 
powders, ice-cream, etc Several other fat- 
containing matenids hke dehydrated meat, 
fish, etc. can be preserved against destruc¬ 
tive oxidation of the fats by the use of oat 
meal *”''*'*•, ethyl gallate**, gum guaiac**'**, 
or a mixture** of lecithin and sugar, etc 
Packing m dry oat meal helps to retard 
rancidity in nuts***''' Potato-chips***'**'** 
can be preserved by the apphcation of oat 
flour as surface dust Dnra eggs are pre¬ 
served by incorporating a small amount of 
cysteine hydrochlonde** in the egg-pulp 
before drying Oat flour***, betame** or a 
betaine ester is effective m retarding the 
development of oxidized flavours in coffee** 
Fruit juices (viz of orange and grape) 
and vanous other beverages also require 
antioxidants hke com** or oat** extract, 
leathm**, ascorbic acid**, etc , for the control 
of oxidative detenoration and to increase 
the penod of retention of the normal taste 
and flavour The brownmg of apples and 
other fruits, particularly when cut and shced, 
IS caused by oxidation and can be retarded 
by the use of thio-urea**, glutathione**, 
cysteme hydrochlonde**, etc An oat pro¬ 
duct**, m combmation with sugar, has also 
been used for the preservation of candies, 
jelbes, biscuits and similar products The use 
of tnethanolamine** as an antioxidant to 
prevent discolouration in lettuce heads packed 
for shipment or for storage is also known 
Sometimes, mstead of incorporating anti¬ 
oxidants m the foods, antioxygeiuc paper** 
or paper-boards suit^le for wrapping or 
packaging food products are used Maize- 
flour paste** coated on vegetable parchment 
wrappmg paper retards the oxidation of 
buttmat and lard Samples of butter packed 
m oat*** or maize-flour** treated parchment 
paper also undergo less oxidation The 
method** of coating the mner surfaces of tm 
cans for holdmg vanous foods with a thm 
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film of corn or soya-bean'flour extract is also 
known 

Essential Oils & PsrAimes 

Essential oils are more or less susceptible 
to atmosphenc and photo-chemical oxidation 
with the result that they tend to detenorate 
in colour and perfume and to lose their active 
constituents on storage The changes are 
naturally rapid under the warm tropical 
conditions The crude oils containing resm- 
ous impurities are comparatively more 
stable than the punfied oils 

It IS necessary to add small quantities of 
some potent antioxidants to essential oils to 
prevent their undesirable detenoration Very 
little work has been done in this field The 
importance of the use of suitable antioxidants 
in turpentine oils has been shown®* Pyrogal- 
lol and hydroquinone have been found to be 
capable of preventing oxidation of turpen¬ 
tine oils®* for a considerable length of time 
A mixture of wheat-^erm oil and hydrogui- 
none is very effective m retarding the oxidat¬ 
ive detenoration of lemon and orange oils®^ 
and in maintaining their original flavour and 
colour Addition of catechol to peppermint 
oil®* can prevent the loss of its chief consti¬ 
tuent. menthol, for a long penod Pyro- 
gallol or ethyl gallate. in association with 
citnc or tartanc acid, has been found to 
afford significant protective action against 
the autoxidation of lemon-grass oil®* and the 
concomitant loss of its chief constituent, 
citral Chlorophyll also has been mentioned 
as a suitable antioxidant for citral** Crude 
cane or beet sugar®^ has stabilizing action on 
essential oils Combinations of antioxidants 
such as (!)“• those of a phosphorus compound 
and a polyhydroxy t^nzene or (2)®^ of a 
sugar and a phenolic compound, etc. have 
been found to exert synergetic action on the 
stabilization of essential oils 

An antioxidant for an essential oil must 
be sufficiently soluble or dispersible in it and 
must not affect its normal colour and flavour 
The question of the use of toxic or non-toxic 
antioxidants m essential oils should be con¬ 
sidered according to the specific application 
for which they will be designed 

The use of antioxidants in perfumery for 
the retardation of fading of perfumes®® is 
also known 

Soaps & Cosmetics 

The development of rancidity in soaps is 
aaaoaated with certain oxidative chwges 


which usually occur when soaps contaming 
high percentage of unsaponified fat or oil 
are kept exposed to atmosphenc conditions, 
in contact with water, moisture or metals 
The detenoration in colour and perfume of 
toilet soaps with the development of rancid 
odour IS very objectionable In order to 
overcome these changes, all high-grade soaps 
should be fortified with antioxidants Some 
of the antioxidants which have drawn atten¬ 
tion as possessing the property of stabilizing 
soaps against rancidity and discolouration are 
aryl-substituted thio-ureas®^ mercapto-pyn- 
midine compounds*®®, a-stannic acid*®*, and 
condensation products*®* of amidmes with 
alkylene oxides, etc Some antioxidants for 
rubber and hydrocarbon oils have found 
application in the preservation of soaps also, 
e g octylphenols*® and ethers thereof, 
tertiary alkyl-substituted 0-dihydroxy ben¬ 
zenes**, phenyl-naphthyl-amincs*®*, etc 

Antioxidants for toilet and medicinal 
soaps must be non-toxic and non-imtating 

Cosmetic and therapeutic creams and 
lotions require the help of antioxidants for 
combating their oxidative deterioration An 
antioxidant for a cream (1) should prefer¬ 
ably be soluble in the oil phase and insoluble 
in the water phase , (2) should be compatible 
with all other ingredients m it, (3) must not 
change the characteristics of the finished 
product. (4) must be non-toxic and non- 
imtatmg and (5) should be practically odour¬ 
less and colourless Pera-balsam*®*, tolu- 
balsam*®*, guaiacum resm*®*, etc , are potent 
antioxidants, jiarticularly for oil-in-water 
creams 

Paints & Varnishes 

The rate of drymg and setting of an oil 
film IS associated with the absorption of 
oxygen from the air, which naturally increases 
in presence of heat and light and in the case 
of a highly unsaturated oil In the oxid^ 
tion of drying oils, two periods may be 
distmguish^ (a) the formation of imtial 
oxidation products, when the oil dries and 
sets to an elastic film and (b) further oxida¬ 
tion and destructive decomposition of the 
initial oxidation products into acidic and 
other d^radation compounds, when the film 
becomes hard and bnttle 

The drying of paints and varnishes is 
accelerated by the addition of metallic 
" dners ** The presence of dners, however, 
especially when in excess, besides hastening 
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the initial oxidation changes and helping 
qaick drying and setting of the film, may 
carry the oxidation too far with the result 
that the dried film may lose its elastiaty and 
pbs^ihty, become hax^ and friable, develop 
cracks or wrinkles and finally may suffer 
complete disintegration These changes are 
rapid and promment m the case of pamts 
exposed out of doors to sunlight in summer 
The dners may also cause a greater 
degree of " skinning in stored paints and 
varnishes 

These disadvantages may be largely over¬ 
come and the life of an oil film may be pro¬ 
longed by the judicious use of an optimum 
concentration of dners along with suitable 
antioxidants The influence of small quan¬ 
tities of some antioxidants may bring about 
the desired result They may not affect the 
quick drying of the oil but may retard the 
“ progressive oxidation ” or '' supcr-oxida- 
tion " of the dned and set films so that the 
initial oxidation products may not undergo 
further change and the coatings may have 
greater elasticity and durability against the 
formation of crackings or wnnklings Besides, 
the presence of antioxidants may retard 
the oxidation and improve the resistance to 
skin formation during storage of paints and 
varnishes. 

Some of the typical antioxidants which 
control oxidation m paints and varnishes are 
heptaldoximes^**, hydrocarbon-substituted 
carbamomtnles^^, polyhydroxyl-substituted 
naphthalenes'®*, phosphoric esters'®® of poly- 
hydne phenols, secondary amines"®, diazo- 
ammob^zenes'", aliphatic or aromatic subs¬ 
titution denvatives"® of hydroxylamme 
oxime, ralynuclear phenols"® and mtration 
and sulphonation products thereof, alkyl- 
substituted hydroqumolme"®, alkylated poly- 
hydne phenols"®, hydro-acndines"®, alkyl¬ 
ated lead phenolates'", etc 

Synthetic resins, especially " phenokc 
resins ", are largely used m the manufacture 
of paints and varnishes The use of such 
resins has been reported"® to have antioxy- 
genic influence on linseed oil even in pre¬ 
sence of dners 

Texdle Oils 

" Textile oils " are employed for a vanety 
of purposes* eg. in the treatment, spinning 
and weaving of cotton, Unen, wool, silk 
fabnes,, etc. " Wool oils " de8er\’e special 
consideration m this connection 


The fatty oils, bemg j^ectly saponifiable, 
ri^n be easily “ scoured " out of the fibres 
and hence fulfil one of the prune require¬ 
ments of wool oils These oils, however, 
especially the drying oils, have the tendency 
to absorb oxygen rapidly when exposed to 
air in thin layers under tropical condi¬ 
tions This abrorption of oxygen by oils 
IS usually accompanied by the development 
of heat Thus, in using a fatty oil, parti¬ 
cularly a drying oil, for oiling wool, as the 
oil is exposed m thin layers to the air and as 
the amount of surface exposed is very great, 
the absorption of oxygen may be greatly 
accelerated with the result that under favour¬ 
able conditions the heat developed may nse 
so high that the wool may be charred and in 
extreme cases may even burst into flames 
spontaneously The prevention of this spon¬ 
taneous combustion in oiled fibre is of great 
practical importance in the use of fatty oils 
in textile mills where there are always large 
masses of loose cotton, wool, etc , lying about 
in heaps 

Olive oil, being less susceptible to oxida¬ 
tion, is used as a wool oil, but as it is costlier, 
its use IS confined to the manufacture of only 
high-class materials Other cheaper fatty 
oils also may serve the purpose of high-grade 
wool oils, if, of course, their tendency to 
oxidation is prevented by mcorporating 
powerful antioxidants m them Preliminary 
researches"® on the efficiency of antioxidants 
on the mhibition of oxidation m textile oils 
and on the retardation of spontaneous com¬ 
bustion m oiled fibres suggest the imTOitance 
and commercial possibilities of stabilized oils 
m the textile industry The addition of oil- 
soluble stannous comj^unds ( oleate, stearate, 
benzoate, etc) to textile oils has been 
shown'®® to have good effects on the retarda¬ 
tion of oxidation of the latter A good deal 
of work remains to be done on selecting a 
suitable textile oil and its fortification with 
an effective antioxidant 

Other factors which affect the selection 
of a suitable antioxidant for textde oils are 
(1) its effect on the colour of the oil, (2) its 
solubility m the oil. (3) its action on the 
fibre, dyed or undyed, and (4) its volatility 

Pharmaceutical Praparatlona 

Pharmaceutical preparations which gra¬ 
dually lose their potency due to oxidative 
deterioration can be stabilized by the use of 
suitable antioxidants 
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Antknddants can prevent the oxidative 
deterioration of hormone preparations. Pitui- 
tary*honnone preparations'" are protected 

S t oxidation by the addition of some 
lie compounds like hydroqumone, pvio- 
gallol. etc Natural substances'", eg hes- 
perldm*free extract of npe oranges, certain 
Diological fluids'", particularly the aqueous 
humor of mammals, certam phenohe com¬ 
pounds'", etc , can mhibit the autoxidation 
of adrenahne Certain phenols'" which act 
as antioxidants towards the oxidation of 
adrenahne tn wtro also sensitize tn vivo the 
smooth muscles to adrenaline and to sym¬ 
pathetic excitations 

In recent years, attempts have been made 
to arrest oxidative degradation of pemcilhn 
A few antioxidants like hydroqmnone, ascor¬ 
bic acid, etc, have been tried'", but not 
much success has been achieved A good 
deal of work remains to be done m this field 
The oxidative deterioration of pyrethnun 
and rotenone insecticides'" can be inhibited 
by the addition of pyrogallol, hydroqumone. 
thymol, nwhthylanune, etc 
Certam fixed and essential oils are widely 
used m medicmal and antiseptic preparations 
F(»tificatton of such preparations with 
suitable antioxidants to prevent the oxidative 
deterioration of the oils is of great practical 
importance 


Excesnve amounts of free fats or free fatty 
acids in the finished grease are likely to 
promote these changes Even higfa-^rade 
greases tend to deteriorate under high 
temperature and high-speed conditions and 
may develop high acidity that may have 
corrosive action on metiil beaimgs The 
oxidabon of greases can be retarded by the 
action of suitable antioxidants, e g amino- 
saheyhe acids'", esters'" of a higher fatty 
and and a polyhydne alcohol, etc 

Dyes 

The undesirable fading of many dyes and 

f igments is due to some oxidative dianges 
fence, the fastness of these dyes may be 
mciea^ by the addition of antioxidants 
Hydroqumone, thio-urea, etc, have been 
found to exert a protective action on some 
dyes'" 

Bitumens 

A fatty residual pitch, viz stearm pitch 
or wool-grease pitch, is us^ with bitumens"', 
VIZ asphalt, to inhibit oxidation 

Other Autoxldfanble Organic Compounda 

Many organic compounds contaming ole- 
flnic linkages oxidize spontaneously on ex¬ 
posure to atmospheric conditions The use 
of antioxidants for arrestmg the autoxidation 


Mlecellaiieotts Industrial 

Products — Ololectrlca 

Chemical stabihty is one of the major 
problems m dielectnc work The retar^- 
tion of the oxidative tendency under the 
local high temperature of the petroleum 
msulating oils and other msulatmg materials 
like rubber, resins, etc , is of great practical 
importance The development of satisfac¬ 
tory antioxidants for use in oxidizable 
msulating materials prment to the chemist 
a means of approach in his attack on the 
problems of an improved high-voltage di¬ 
electric'" An antioxidant for dielectric, 
however, must be studied not only from the 
standpomt of its efiiciency m arresting oxida¬ 
tion, but also from the standpomt of its own 
dielMtnc stabihty 

LufarlcaHng OreasM 


of unsatmated fatty aads", their esters and 
unsaturated hydrocarbons'" is known 
Aromatic ammes'" can be protected from 
autoxidation during storage by the addition 
of antioxidants hke morgamc compounds 
of sulphur, e g sodium thiosulphate 
Akmhydes, particularly benzaldehyde, are 
prone to antoiddation on keeping DihydiK 
phenols'", derivatives of hydrogenated gly- 
oxaline'", diammo-ethanes'" or their deri¬ 
vatives, thio-urea'" or allyl-thio-urea can 
retard the autoxidation of aldehydes. 

Autoxidizable aromatic or heterocyclic 
bases'" or their solutions are protected from 
oxidation by addition of an orgamc compound 
contaming one or more SH- groups, eg 
thio-glyc^ acid 

Sodium sulphite or other sulphites are 
effective m preventing the oxidative dis¬ 
colouration and decomposition of tannic 
add'" solutions. 


Stability of grease in storage and especially Polyphenols, ammo-phenols, aromatic 
m service is important Greases containing amines, etc, have been reported to be very 
poor quality fats are hkely to turn rancid effective m retarding the autoxidation of 
and to change colour due to oxidation diethyl ether'". 
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Similar use of antioxidants to prevent the 
oxidative denudation of a few other organic 
compounds is also known 
A perusal of the above hterature will reveal 
that antioxidants possess an outstanding 
practical beanng in the development of 
saence and mdustry Although hundreds 
of patents on the use of vaneties of antioxi¬ 
dants have appeared, much work remains 
to be done on the application of antioxidants 
under practical conditions in various articles, 
especially in foods and vitamin preparations 
so as to mamtam their nutritive value and to 
avoid undue spoilage 
Lastly, it IS desirable to point out some of 
the general principles governing antioxy- 
gemc action, which are of practical impor¬ 
tance The action of antioxidants is specific 
in nature The difference in the physical 
state may have a profound influence on the 
efficacy of one or other added jpitioxidant 
The action of a given antioxidant will vary 
with different substances under the same 
conditions or with the same substance under 
different conditions The same compound 
may be antioxygenic towards some materials 
and almost meet or even pro-oxygen ic 
towards others Hence, the use of even a 
well-known antioxidant should be followed 
only after the most stringent tests of its 
efficiency under practical conditions and in 
the particular medium in which it will be 
designed to be mcorporated Tlie exact 
mechanism of the action of antioxidants as 
also of their synergetic action is not yet fully 
understood The antioxidants may first use 
up the oxygen or they may break the cham 
m the senes of reactions that take place 
during oxidation In fact, it is very difficult 
to explam satisfactorily from a theoretical 
standpoint all the existing results of the 
application of the mnumerable antioxidants 
in practice There is scope for carrymg out 
extensive research in this field 
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Central Road Research Institute, Delhi 


The Central Road Research Institute, 
which will concern itself with investigations 
on roads — road surfacings, meth^s of 
construction, mprovement of rural vehicles, 
and problems of road safety — will soon 
start functioning at Delhi Transport is 
a problem of major importance m India, 
and the need for expanding our inadequate 
network of roads, for improving the existing 
roads to carry a greater volume of traffic, 
and for constructing rural roads, is mani¬ 
festly urgent Investigations which will be 
earned out in the Central Road Research 
Institute are expected to provide the knowl¬ 
edge basic to the improvement of road 
conditions and traffic facilities 
The mam object of the Institute is to 
promote road engineenng m its diverse 
aspects and to formulate methods and 
techniques for the optimum utilization 
of available constructional materials through 
research Facilities will be available for 
the mvestigation of problems on road 
matenals, soil mechanics, rural roads, road- 
building machinery, incidence of accidents 
and road safety devices, and road statistics 
Provision has been made for collaborative 
research with engineering colleges and re¬ 
search organizations for the dissemmation 
of results of research, and for the trammg 
of research and technical personnel. 


The work of the Institute will be earned 
out in the following 6 divisions (1) Soils, 
(2) Bituminous, (3) Concrete, (4) Structural, 
(5) Roads, and (6) Economic and Statistical 
Research A Traffic and Operations Re¬ 
search Division will be added at a later date 
The Institute is located in Delhi about 
a mile beyond Okhla on the Delhi-Mathura 
Road, and covers an area of 31 acres The 
buildings and equipment are estimated 
to cost about Rs 18,00,000, and the annual 
recumng cost is estimated to be about 
Rs 5.00.000 

The staff of the Institute will consist of 
a Duector, 6 heads of divisions and about 
50 other research workers Dr Ernst Ztpkes, 
an emment road engineer from Switzerland, 
has been appointed Director of the Institute 
The Institute will start functioning imme¬ 
diately in a tempora^ prefabneated build¬ 
ing The work of 2 divisions, viz Sods 
and Bituminous, will be taken up in the 
first stage Necessary staff is teing re¬ 
cruited and some equipment has been 
obtained from the Roads Organization of 
the Ministry of Transport 
Investigations on vitrification of bricks 
in roadside kilns has been taken m hand. 
This work forms a part of the problem 
of developmg road matenals for deltaic 
regions 
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Cybernetics : Control and Communi¬ 
cation IN THE Animal and the Machine, 
by Prof Norbert Weiner (John Wiley & 
Sons Inc, New York), 1948, pp 194 
Price 13 

A BASIC SHIFT SEFMS TO BE OCCURRING IN 
mdustiy — something equivalent to the 
revolutionary changes that followed the 
introduction of power machinery two cen- 
tuncs ago 

People who keep a watchful eye on the 
field of technology can see the signs of this 
industnal revolution The rate of technical 
change is increasing every day These 
changes mclude the improvement of old 
processes and in many mstances the changes 
themselves are fundamental The mtro- 
duction of novel machines like reaction 
engines, materials like synthetics are a few 
new examples 

What is the key idea of this second in¬ 
dustnal revolution ? It may be the new 
emphasis on speed and lightness instead of 
strength and power Or may be the familiar 
easy source of raw matenals or energy are 
neanng their end — dnving us mto new 
techniques Or may be for the war emer¬ 
gency new techniques are to be examined 
CyfctfrnWics is the title of a book wntten 
by ftof Norbert Weiner dealing with this 
phase of mdustnal revolution and the philo¬ 
sophy behind it 

The sub-title of this book, "Control and 
Commumcation in the Animal and the 
Machme ", while evidently destmed to con¬ 
tribute to the future progress of natural 
philosophy, is as yet too restnctively recog¬ 
nized for its name to have found its way in 
the dictionancs, 

" Cybernetics " is the name Waner and his 
MIT and Harvard associates have assimed 
to a new science The name is derived from 
the Greek word for " steersman" The 
science arises from the study of a particular 
type of machine control, and it can be used 
to designate the whole expanse of control 
and communication theory pertinent to the 
descnption, analysis or construction of 
systems All these systems have some 


common function, i e mechanisms for the 
reception of messages or stimuli, means for 
communication of these to a central control 
unit that responds through the system and 
instructions from the central control unit 
that produces definite action 

The impact of war, with its urgent demand 
for gunnery prediction and other application 
of servo-control apparatus, was the decidmg 
factor in directmg Prof Weiner's attention 
to the essential characteristics of control 
in the truest sense of the term 

The central concept in cybernetics is a 
" feed back " mechanism that, m response 
to information ( stimuli, messages, impulses) 
received through the system, feeds back to 
the system de^ite instructions that modify 
or otherwise alter the performance of the 
system according to the necessity It is 
important in cybernetics to distinguish 
positive feed back which serves to increase 
what the system is doing in magnitude or 
direction from negative feed back, which 
serves to oppose the performance of the 
system, eg to reduce its magnitude or 
change its direction 

Although feed back ( and the control over 
a mechanism thereby effected) constitutes 
the central theme of cybernetics, there can 
be no feed back and no control unless there is 
communicatiop of the incommg message 
(stimuli) from tlie receptor to the feed-back 
mechanism and transmission of its message 
(instructions) to the effector parts of the 
system ( valves of a machine, or the muscles 
of a man) The theory and techniques of 
communication are, therefore, fundamental 
parts of cybernetics It will need the help 
of advanced mathematics like group theory 
and statistical mechanics Since commumca¬ 
tion of a message may be represented qmte 
generally as a tune senes of impulses, this 
bnngs in the study of tune senes, and 
especially the statistics of tune senes The 
theory of wave filters and other devices used 
m telephone, radio and television circuits for 
unscrambhng messages from mixed series 
falls withm the provmce of cybernetics 

Prof Weiner's book discusses all these 
ideas and their outstandmg implications, 
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iUustrating them with examples drawn 
from a wide range of facts and theones from 
many sciences where statistical theones 
operate Throughout the book the author 
tries to show the dominance of statistical 
mechanics in modem physics and its vital 
significance for the inteipretation of the 
nature of tune The whole field companng 
Newtonian and Bergsoman time has also 
been surveyed 

Prof Weiner is to be congratulated in 
introducing a system of ideas of which no 
equally overly presentation has hitherto 
been available to scientists He is, therefore, 
justified in wntmg a book with a mystenous 
title to attract wide attention to a new 
concept in science in general and its exem¬ 
plification in the special field of control 
mechanics 

The book evidently enjoys a wide circu¬ 
lation as the first e^tion was sold out in 
SIX weeks of its publication and is being 
repnnted for the fourth time Though the 
brok is full of advanced mathematics which 
may prove difficult for the average physicist 
or engineer to follow, it is nevertheless a 
valuable and thought-provokmg treatise 

Ajit Guin 

Dynamic Equipment Policyt by George 
Terborgh (McGraw-Hill Book Co Inc , 
New York), 1949, pp xxiv -f 290 Pnee 
$3 75 

This is a somewhat unusual type of book 
for review in this Journal in the sense that 
its slant on scientific and industrial problems 
and methods is only mdirect ^Nevertheless, 
it IS to be recogmzra that the rapid unprove- 
ments now taking place in scientific techno- 
will fail in their ultimate purpose if, 
through the absence of well-timed replace¬ 
ment programmes (what the author calls 
dynamic equipment policy " ) of capital 
goods and machineiy, they fail to find smtable 
field apphcation Moreover, a dynamic equip¬ 
ment pohey means a dynamic economy 
Hiis in turn means a rapid increase in the 
standard of hving and in national well-being 
Not merely these In the mtemational field 
where fears of aggression are not completely 
vanished, it means power, strength and 
security 

In bnef, the book deals with the financial 
and accounting means of replacing 
machmery employed m production The 


general thesis is that the usual text-book 
conception of providing for depreciation of 
an existing machmery is mad^uate or in- 
appropnate m an age of heightened tempo 
of scientific and technical progress, where 
capital goods are pushed out of service — 
ifisplacea rather than merely replaced — 
after they expire from physical decay Thus 
the book develops a concept of functional 
degradation of capital equipment with age 
and use, and its functional (fisplacement by 
superior alternatives lliese processes are 
well supported by algebraic reasoning and 
are illustrated by statistical examples, both 
actual and hypothetical 

The following bnef account of how 
Governments in the United States, United 
Kingdom and France reacted, should serve 
to show what importance these Govern¬ 
ments attach to this problem It need 
hardly be emphasized that for under-develop¬ 
ed countnes, the problem is of even greater 
importance and urgency 

The U S President's Scientific Research 
Board, while drawing attention to the fact 
that devastated Europe m rebuilding her 
factones will employ highly efficient indus¬ 
trial plant and equipment made possible 
by the most recent developments in tech¬ 
nology, emphasized that " these ( European 
countnes) will soon possess industrial plants 
more modem than ours (Amencan) of to¬ 
day " 

“ Since the turn of the century, the Bntish 
have been paying, m terms of technological 
obsolescence, the penalty for their early 
industrial leadership Particularly m the 
basic mdustnes, Bntish facilities and techno¬ 
logy were older and less efficient than their 
German counterparts Today, one of 
the most serious long-term problems facuig 
the British Government is the modernization 
of mdustnal facilities " In 1945 Sir Stafford 
Cnpps, then President of the Board of 
Trrac, set up " task forces" to make a 
technical survey of facilities, organization 
and operating practices m covered mdustnes 
and to recommend programmes of reoig^i- 
zation and plant modernization In effect, 
private busmess was put on notice that it 
would have to achieve efficiency on its own 
initiative, or else 

A somewhat similar programme was 
launched in France m the same year by the 
Chairman of the National CommissKui for 
Industnal Modernization 
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At first sight this mav appear to be merely 
the problem of the mmvidual firm, but we 
must remember that the major beneficiary 
from an improvement is the customers and 
the consumers, and thus the problem is 
ultimately of national concern and govern¬ 
ments have revised their fiscal and tax 
pohcies to serve these ends too 
It IS hoped that even without going into 
all the details of formulae, methods and 
illustrations — and the latter covers a very 
wide range of machines, from farm imple¬ 
ments to textile machmery, from tractors 
to locomotives and from furnaces to metal 
working equipment — it has been shown 
how vital a correct appreciation of this 
problem is to mdustry 
The book is a project work of the Machin¬ 
ery and Allied Products Institute of Amenca, 
a federation of trade associations in the 
industnal equipment field in that country 
The author seems to have received very great 
help from such bodies as American Tele¬ 
phone & Telegraph Co, Iowa State College, 
Stanford University, etc, and with excep¬ 
tional abihty and remarkable lucidity he has 
done some intellectual pioneenng and restated 
the fundamentals underlying the theory of 
eqmpment pobey m a world of rapid tech¬ 
nological changes 

K B Madhava 

Physical Aspects of Colour, An Intro¬ 
duction to the Scientific Study of Colour 
Stimub and Colour Sensations, by Dr 
P J Bouma (N V Phibps Gloeilampen- 
fabneken (Philips Industries), Eindhoven), 
1949, pp 312 Pnee 30s 

The subject of colour is of great im- 
portance from the jximt of view of both 
pure and appbed sciences The sensation 
of colour IS a complex problem mvolving 
as It does the physico-chemical aspects of 
colour production, physiological aspects of 
perception and psychological aspects of ap¬ 
preciation Though the scientinc study of 
the subject has attracted the attention of 
the foremost thmkers and men of science — 
Leonardo da Vmci, Newton, Goethe, Schro- 
penhauer, Thomas Young, Dalton, Maxwell, 
Rayleigh and Schrodmger — the progress of 
the subject has been ^ow and haltmg In 
recent years a new interest has been created 
in colour science by the rapid development 
of discharge lamps for artificial lighting and 


conuderable progress has been made m our 
knowledge m the physical aspects of colour 
The results of these mvesti^ations are 
scattered m several original pubhcations and 
are not readily available for many workers 
in the field The book of Dr Bouma fills 
up a keenly felt void and provides for the 
physicist and the illumination engineer a 
well got-up volume containing the funda¬ 
ment^ of the subject m all its essential 
as^ts 

The book consists of fifteen chapters The 
first chapter formulates the fundamental 
law of colour theories, namely that " by 
mixmg three selected spectral colours m 
definite proportions any given colour sen¬ 
sation can ^ matched " After indicating 
the distinction between subjective brightness 
and objective brightness, the definition of 
brightness and other photometnc quantities 
IS given on the basis of international 
luminosity curves This is followed by an 
account of the colour triangle m terms of 
three selected spectral primaries, red, green, 
and blue, and the colour space These 
geometneal representations of colour, how¬ 
ever, suffer from two chief defects, namely 
(1) negative co-ordmates for sever^ colours 
and (2) the unfavourable locabon of the 
white colour These disadvantages are 
sought to be avoided in the rectangular or 
XYZ co-ordinate system based on three non¬ 
spectral pnmanes — a system adopted mter- 
nationally since 1931 Chapter V gives an 
excellent account of this system In this, 
three co-ordinates which are three tnehro- 
matic coefficients, define a colour pomt, 
and a given chromaticity is represented by 
a straight Ime passing through the origin 
If we alter the brightness of a colour only, 
the colour point moves along the straight 
line The law of mixtures of two colours 
follows the law of vector algebra Thus if 
two colours have X-components, and 
Xt, the X-component of the mixture is 
+ X,, similarly for the Y and Z com¬ 
ponents Numerous examples of colour 
calculations m the XYZ system are worked 
out m chapter VI These examples il¬ 
lustrate how the colour co-ordinates of a 
light source can be determmed udien the 
components are given and mclode the light 
of the mercury arc, the white light and the 
light reflected by coloured surfaces 

The remaining chapters deal with the 
applications of colour theories. Chapter VII 
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deals with a few special light sources, colours 
of pigments and raindaiy colours and the 
theory of ideal and optimal colours and its 
application to reflection and transmission 
by coloured bodies and to colour filters 
dnapter VIII descnbes the methods used in 
objective colorimetry — spectro-photometer 
and photo-electnc photometer, and chapter 
IX gives the methods of subjective colon- 
mctry in relation to XYZ co-ordinate system 
The next chapter is solely devoted to a gene¬ 
ral survey of the defects in colour vision — 
their cause, nature and detection Chapter 
XI gives a hLstoncat development of colour 
science Chapter XII and XIII deal with 
the part played by human eye in such prob¬ 
lems as discrimination and chromatic 
adaptation The concluding chapter gives 
a bnef general survey of the problems of 
illumination engineering and practical ap¬ 
plications of colour science in trade and 
mdustry 

The book is profusely illustrated and con¬ 
tains numerous worked problems and tables 
of colour data which are of immense value 
to the specialist The author has eminently 
succeeded m giving the essential prmciples 
and the mam developments in the subject 
in a simple and clear style and in a truly 
scientific manner A perusal of the book 
will no doubt be of ^eat mterest to the 
colour specialist and be instructive to every 
scientist 

CSV 

A Class Book of Physical Chemistry, by 

(Late) T M Lowry, FRS & S Sug- 

den, FRS ( Macmillan & Co , London ), 

1949, 2nd Ed , pp 454 Price 8/6s net 

First fubushed in 1929, this book has 
been a great favounte of the student world 
Unlike some of the American books on the 
subject which are too mathematical and 
terse m their treatment or some Indian books 
which tend to avoid mathematics and be 
descriptive, the book under review makes 
a judicious use of the methods of the calculus 
yfhBX makes the book particularly useful is 
that it can also serve as a manual of practi¬ 
cal physical chonistry At the begmnmg of 
each chapter, a number of experiments, 
illustrative of the principles developed later 
m the chapter are desenbed m adequate 
detail This serves to bang out the practical 
aspect of the subject which is genei^y lost 


sight of by students beginnmg a study of 
physical chemistry 

While including all the topics that go to 
constitute the normal scope of an elementary 
course of physical chemistry, the authors 
have devoted two chapters to “ Phase Rule” 
This is hkely to be of great help particularly 
to students of geology, glass, mmmg and 
metallurgy, etc The chapters on ” Elec¬ 
trolysis and Electrolytic Dissociation ” and 
'* Apphcations to Electrolytes of the Law of 
Mass Action ” are particularly comprehensive 
for a book of its standard and the present 
edition contains sections on activity coefii- 
cients, proton concept of acids and bases, 
colloidal electrolytes, etc The chapter on 
” Thermochemistry and Thermodynamics ” 
includes two sections on the first and second 
laws of thermodynamics and some of their 
apphcations These are the most welcome 
features of the book The reviewer w 
aware of no other book of similar scope 
which presents the above-mentioned topics 
in such simple and readable form The 
time IS past when it could be considered 
that these topics constitute advanced por¬ 
tions and may be onutted from a first course 
in physical chemistry 
The omission of topics like atomic struc¬ 
ture, valency and r^ioactmty is to be 
regretted It is true that these may be 
taught as part of general chemistry but they 
really constitute an integral part of ph^c^ 
chemistry and their indusion will enhance 
markedly the utihty of the book 
The printing error on page 233 where RT* 
is prmted as TR* requires correction 

KSV. 

A Chemistry of Plastics & High Poly¬ 
mers, by P D Ritchie (Cleaver-Hume 
Press Ltd, London, Interscience Publ 
Inc , New York ), 1949, pp vm -f 288 
Price 25^ High Polymenc Chemistry, 
by W S Penn (Chapman & Hall Ltd, 
London), 1949, pp xiv + 487 Price 365 

One of the. difficulties standing in the 
way of high polymer chemistry finding 
general acceptance m the i^ular university 
chemistry syllabus is the dearth of suitable 
text-books The excellent literature avail¬ 
able IS m the form of either specialized mono- 
mphs such as those of Interscience's High 
Polymer Senes, or technical publications, 
rather limited in scope, such as Carlon 
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Ellis's The Chemstry of Synthehc Resins, 
Morrell's Synthetic Resins & AUted Plastics, 
etc The two books under review have been 
wntten expressly to meet the academic 
teaching requirements m this field in its 
broad outlines 

Dr Ritchie's book, based on the senes of 
post-graduate lectures delivered by him at 
Birmingham Technical College and Leeds 
College of Technology, has been wntten 
pnmanly for under- and post-graduate 
students with a fair mastery of organic 
chemistry with a view " to show the astonish¬ 
ing breadth of the field , to illustrate natural 
and synthetic, usual and unusual, highly 
complex and relatively simple polymers, 
to concentrate upon organic without wholly 
neglectmg inorganic substances, to sum¬ 
marize raw matenal sources and current 
synthetic methods, and to survey recent 
advances without having to omit introduc¬ 
tory and fundamental principles completely" 
(Preface) He has successfully realized 
these aims in his well-planned and well- 
composed book, consisting of sixteen chap¬ 
ters and author and subject indexes 

The very bnef I and XVI chapters explam 
the need, on the one hand, to retain the 
term " plastics", because of its general 
acceptance and the great variety of indus¬ 
trially important matenals it stands for, 
and, on the other, to employ systematically 
the term " high polymers in view of its 
saentific accuracy and comprehensive cha¬ 
racter to include not only plastics but fibres 
and rubbers, both natur^ and synthetic 
Chapters II, III and XV deal with the broad 
physico-chemical topics, " Polyfunctional 
Molecules and Polymerization", " Mecha¬ 
nism and Kmetics of Polymerization " and 
" The Relation between Structure and Phy¬ 
sical Properties m High Polymers", ex¬ 
plaining the fundamental pnnciples involved 
adequately enough to en^le one to pursue 
the subject m advanced, specialized mono¬ 
graphs Synthetic addition polymers are 
treated in chapter IV and condensation 
polders m chapters V to VII Chapter 
VlII is a short mtroduction to natural high 
polymers which are classified mto the pro- 
tem (IX), cellulose (X), lignm (XI) and 
rubber (XII) groups Chwter XIII is 
devoted to drymg oils and XlV to morgamc 
and inmeral high polymers which comprise 
not only silicates, alicons, glasses, felspars, 
ultraxnarmes and zeolites, but also polymers 


of sulphur, selemum in general of the elements 
of IV to VII groups of the periodic table 
In the earlier chapters too, are included 
simpler polymers and polymers of little 
industnal value, on account of their struc¬ 
tural and other theoretical significance 

In view of academic teaching require¬ 
ments, considerable attention is given to 
synthetic and structural aspects of raw 
matenals and polymers, as is evident from 
the hundreds of structural formulae through¬ 
out the book and from the cntical account 
of possible reaction mechanisms The only 
criticism which can be made is that, although 
general bibliography for further reading is 
appended to each chapter, one does feel 
annoyed a bit at the absence of exact 
literature references to authors quoted in 
the text with date (year), particularly in 
the case of less well-known mvestigators A 
few typographical mistakes have b^n noticed 
such as Heilbronn with double n, and VII 
instead of VIII at the head of the chapter in 
question 

Dr Ritchie's is a book of " considerable 
distinction" Fehcity of expression and 
elegance of style make it very readable 
Conciseness and cogency of development 
of the subject have enabled the author to 
pack a good deal of information in a modest 
and moderately pneed volume As an 
excellent introduction to a senous study of 
high polymer chemistry, it will be welcomed 
both by teachers and students as well as 
research chemists who wish to familiarize 
themselves with this new subject of growing 
importance 

Mr Penn's High Polymeric Chemistry 
hardly comes up to his expectation of its 
being accepted as " a standard text-book " 
(Preface) It does contain withm its six¬ 
teen chapters and an appendix a large 
amount of information, l^gcr than the 
previous book, but presented in a very un¬ 
satisfactory manner 

Wishing to bnng out the difference be¬ 
tween what he calls " a perfect molecule " 
and one obtained by polymerization of a 
diene, the author says, " This, at this point, 
IS worth discussmg a httle further, as here 
we have in practice, the difference between 
a perfect molecule (the rubber), and a mole¬ 
cule formed in the laboratory or on a com¬ 
mercial scale Somehow or other, nature 
manages to bnng carbon and hydrogen 
together m such a way as to avoid the 
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compbcations which anse during polymerizar 
tion It IS not possible to discuss and des¬ 
cribe these compbcations at this point, 
but some of the departures from the p^fect 
molecule can be illustrated " ( PP 5 and 6 ) 
This is immediately followed by the su^ 
section (12 2) entitled Inadequacy of 
Present Instruments", apparently uncon¬ 
nected with the previous topic, which starts 
off with the statement, " Many methods 
have been tried to give quantitative ex¬ 
pression to the plasticity of high polymers 
Most of them, however, have many defects 
and more quabtativc m nature" (p 6) 
Only after several sentences are we told of 
the heterogeneity of synthetic polymers as 
compared with natural rubber 
Agam under tlie sub-section " Analytical 
Schemes " ( 3 9), the author points out that 
" One of the outstanding* needs of chemists 
engaged on synthetic resm production is a 
go^ analytical scheme" A few lines later, 
as if to surprise the reader, he says, " It is 
no exaggeration to say that the structure of 
many polymers is unknown Even a rela¬ 
tively simple molecule, like polyvmyl chlo- 
nde, has the old head-head or head-tail 
problem " (P 95 ), knowmg full well Mar¬ 
vel's conclusive work on this pomt Con- 
saous of this misplaced remark, he corrects 
himself " This immediate section, however, 
concerns the recognition of an unknown resin 
Methods of ascertaming the internal structure 
of molecules will be described under in¬ 
dividual polymers It is not the object of 
this book to present a complete scheme 
which will answer all problems, but, by 
following the procedure outlined below, it 
should be possible to ascertain exactly what 
any high polymeric molecule is" (pp 95 
and %] In the remaining one page or so, 
except tor a few general references not much 
18 given of the promised analytical procedure 
These two passages have been quoted at 
some length m order to illustrate the 
author's treatment of any topic in question 
and his geneml style of writing Inaccurate 
statements ^ cf also high pressure and tem¬ 
perature being classiii^ as catalysts along 
with vanous chemicals, p 45), pointless 
generalizations, useless repetitions, disparag¬ 
ing remarks and rambling style do not make 
for clear and cogent presentation of the 
subject-matter or for economy of space 
In spite of the author’s reassurance, there 
is noting " new " in the division of poly¬ 


mers mto chapters which cover about the 
same materials as the previous book A 
speaal chapter (15) on " Preparation of 
Monomers " gives some details for a few of 
them and for the rest indicates general 
procedures with literature references Look- 
mg to the Future " (chap 16) sounds pro¬ 
mising but is actually disappointmg with 
regard to forecast of possible trends m 
vanous polymers from mdustnal or research 
viewpoints Appendix on " Low Tempera¬ 
ture Polymenzation" is a late addition in¬ 
corporating recent work on the subject 
The chapters on general and physico-chemi¬ 
cal topics (1,2 and 9) make particularly 
difficult reading One redeeming feature 
of the book is the fairly exhaustive list of 
references to scientific and patent literature 
at the end of each chapter But their num- 
benng follows neither alphabetical order of 
authors' names nor the sequence of their 
appearance in the text, the higher number 
references seem to be a later addition, 
appeanng as they do m the earlier sections 
of a chapter Several typographical mis¬ 
takes have been detected The printing 
IS good and several photographs have been 
included in the text, illustrating instruments, 
X-ray diagrams and plastic matenals 
It is a pity to have to say that on the whole 
the book is badly written and it is doubtful 
if it would be " of great assistance to indus¬ 
trial and imiversity students" or to " re¬ 
search workers as a reference book for 
methods and theones " except possibly " as 
a guide to the whereabouts of further 
literature on the subject " ( Preface ) 

L M Yeddanapau.1 

Industrial High Frequency Electric 
Power, by E May (Chapman & Hall 
Ltd , Loncion), 1949, pp 355 -f 208 dia¬ 
grams Pnee 325 

The book deals with the theory and 
practice of radio frequency heatmg and is 
intended to meet the needs of engmeers 
engaged m the field of mdustnal H F 
technology 

The brok begins with a summary of basic 
circuit theory This mcludes a brief treat¬ 
ment of transformers as used m R F heatmg 
practice In the next two ch^ters, the arc 
and spark oscillators and H F alternators, 
both wound rotor and mductor types, are 
desenbed showmg the constructioiid details 
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in many cases Considmible space has been 
devoted to the explanation of class B and 
class C operation of valves used as R F 
generators Typical design problems with 
high power valves have been worked 
out Valve generator equipment for 
mduction heatmg have also l^n bnefly 
descnbed 

The sixth chapter entitled Induction 
Heatmg " opens with discussions on H F 
magnetic flux and current distnbutions m a 
cylmdncal charge, power developed m several 
types of charges, work coil and the solution 
of its associated problems Having thus 
laid the foundation, the author goes on to 
descnbe mduction meltm^ furnace, surface 
hardenmg, hardening of inside surfaces of 
cyhndncd work, through heatmg, etc The 
subject is discussed very fully with numerous 
diagrams and examples 
The mechanism of dielectnc heatmg is 
explained m terms of a lossy condenser 
Power oscillators required for the purposes 
of dielectnc heating are bnefly descnbed 
The coupling of the load to the oscillator 
tank coil and matchmg by transmission 
lines are discussed 

One chapter is devoted to the descnption 
of the auxihary equipment and the routine 
measurements necessary in an R F heatmg 
laboratory The last chapter deals with 
the mdustnal apphcations of H F and 
operatmg problems 

Practi^ data have been supplied freely 
throughout the book and a good selection 
of references to journals has been added at 
the end 

The book is a very useful pubhcation and 
can be unhesitatmgly recommended to those 
engaged in mdustnd high frequency appli¬ 
cations 

G Sanyal 

Modern Synthetic Rubbers, Harry Bar¬ 
ron •( Chapman & Hall Ltd , London), 
1949, pp xix + 636 Pnee 45s 

This is one of the few books in English 
language on " synthetic rubbers ", and smee 
Its first appearance m 1942, it has run mto 
three editions The subject-matter has been 
divided mto 22 chapters covering the eco¬ 
nomics of synthetic elastic materials and 
their chemist^ and technology In addition 
to synthetic vulcanizable matenals, dis¬ 
cussions on non-vukanuable matenals are 


also mcluded A chapter has been added 
m the end on the comparative properties of 
elastomenc matenals m general 
An ardent advocate of synthetic rubber 
programme, Dr Barron has done very well 
in bnngmg together valuable matenal which 
has b^ hitherto scattered m the BIOS 
and ClOS reports and other technical 
hterature However, in his enthusiasm he 
has included in this book matenal udiich 
might as well have been abndged and thus 
some of the space released devoted to the 
presentation of matter of theoretical im¬ 
portance to the problem of synthetic rubbers 
One finds a considerable amount of repeti¬ 
tion, for example, "Acetylene Buna Syn¬ 
thetic Rubbers" (pp 119 and 122) and 
paragraphs I and II on page 432, etc The 
subjects of crystallization and of structure 
of rubber by X-ray methods have been 
disposed off m a very brief manner and there 
IS no reference to the work of Wood and 
Bekkedahl or of Bunn and Gehman The 
mechanism of polymenzation (p 198) is 
also inadequately discussed 

On going through the book, several dis¬ 
crepancies and errors are noticeable Through 
all the successive editions of the book, niblw 
has been descnbed as having a " trans " 
structure and gutta-percha a " as " con¬ 
figuration (p 93) There is an over¬ 
whelming evidence to the contrary and it is 
accepted today that rubber jxissesses a 
" CIS " configuration and gutta-percha the 
" Irans " one 

While discussing the technique of poly¬ 
merization for the preparations of synthetic 
rubbers, it has been mentioned that the 
modern practice favours " copolymenzation 
of a diolcfine with a synthetic resin ” 

( p 201) The correct statement should be 
" copolymenzation of a diolefine with vmyl 
type of monomers" The latter, as is 
evident, are characterized by a termmal 
double bond 

While discussing the case of butyl rubber, 
the r61e of diolefine unit which is responsible 
for its \*ulcanizable character has not been 
properly appreciated It is precisely due 
to the low percentage of the diolefine m the 
butyl cham that there is a need for what is 
technically called a " tight cure " — a fact 
which should have been mentioned (p 211 
and chapter 18) 

In the last paragraph (p. 212) reference 
IS made to the diagram illustrating the 
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chonical structure of GR-S. rubber and 
gutta-percha hydrocarbons In so far as 
one can see, the diagram gives the structure 
of GR-S only 

While discussing the neoprene lattices 
(p 231), the author has not mentioned the 

S irevalent methol, viz ** freezing ", followed 
or the preparation of commertisd neoprene 
Comparison is made of the properties of 
natural rubber and GR-S (p 239) It is 
necessary, however, to qualify the nature of 
stock used for the data presented 

In compiling the types of accelerators 
(p 272), the author has omitted to mention 
the important class of accelerators known 
as guanidines and aldehyde amines The 
author's own structural formula for DPG 
(p 278) has persisted through his books 
on rubber 

The author has mentioned (pp 299 and 
349) that there is a considerable variation 
m GR-S which is bemg manufactured 
m various factones m U b A His attention 
may perhaps be drawn to the very com¬ 
mendable work that has been sponsored by 
Rubber Reserve Co of U b Government at 
the Synthetic Evaluation Laboratory, Akron 
National Bureau of Standards, Washington 
and other laboratones which has resulted 
m the narrowing down of the variations 
from standard specifications and has led to 
the manufacture of rubber of a more uni¬ 
form quality Meuser, Stiehler and Hackett, 
m a paper presented at the Symposium on 
Rubber Testmg" held under the auspices 
of the " Amencan Society for Testmg 
Materials", have given a summary of testing 
and inspection procedures in Government 


synthetic rubber plants by the adoption of 
which the vanabiuty of the product m each 
plant or from plant to plaint has become 
decidedly smaller in the last few years 
The use of the term ' crack pomt" 
(p 483 el seq) perhaps a little unfor¬ 
tunate What it probably implied is the 
" brittle pomt", a term which is accepted 
in technical literature 
In going through this book, one is led to 
the conclusion that several paragraphs have 
been placed out of context In discussing 
alcohol and acetylene as raw materials for 
the manufacture of butadiene, mention of 
the condensation elastomers of the type of 
Norepol and Agripol ( p 106 ) is a httle out 
of place and so is the descnption of the 
Russian alcohol process (p 186) 

There are a few misprints that completely 
alter the sense of the statements made 
Ethylene is described as being prepared by 
delwdrogenating acetylene { p 159 ) Films 
of GR-S type I late arc reported to give 
‘ slow tensile " (p 361 ) Probably the 
correct statement should have been ‘ hydro¬ 
genation of acetylene " in the first case and 
" low tensile in the second 
Synthetic rubbers both replacement and 
speciality type, have come to stay and the 
" know-how ' of their manufacture has 
placed m the hands of the technically ad¬ 
vanced countnes an asset whose value is 
inestimable, except during the periods of 
stress The author has done a signal 
service in bringing together a great deal of 
matenal not otherwise easily available 

M R Verha 
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B«rkellum 

Discovery of a new element, 
No 97, named berkelium (after 
Berkley, the city in which it 
was duTOverod ), the heaviest so 
far, is reported as a result of re¬ 
searches conducted at the Uni¬ 
versity of California Radiation 
Laboratory ( Sa Newsletter, 1950, 
57, 51) 

The 241 isotope of americum 
was irradiated with helium ions 
resulting in the production of an 
isotope of the element 97 which is 
244 or 243 in atomic weight The 
new element was separated by a 
combination of precipitation and 
ion exchange ab^rption methods 
m^ing use of anticipated pro^ 
perties including oxidation states 
and its position in the periodic 
table as a member of the actinide 
transition senes Berkehum has 
distinctive chemical properties 
and IB short lived, decaying by 
electron capture in a 4 5 hr half- 
hfe These constitute the pri¬ 
mary evidence for the creation 
of a new element 

A New Amino Acid 

A NEW AMINO ACID THE a-'Z 
diamlnopimchc acid occurring in 
the acid hydrolysate of the water- 
insoluble portion of C dipk- 
thenae, has been isolated em 
ploying a phenol-collodine paper 
chromatogram ( Nature, 1950. 
165, 74) 

Neutralized hydrolysate was 
run through a column of acid- 
treated alumina, the unknown 
ammo acid, although neutral, is 
retained on the column with the 
acidic ammo acids if a sufficient 
excess of alumina was used 
Elution with dilute ammonia was 
followed by electrodlalysis of the 
concentrated eluate The neutral 
fraction, completely freed from 
acidic constituenta, yielded on 
conoontration a white crystoUine 
material which proved to be the 
unknown amino acid 

The final product after crystal- 
lliation, twice from water and 
once from aqueous alcohol, gave 
the following analytical figures 
C, 443, H, 745, N. 148, e- 
amlno N (Van Slyko ninhydrin 
CO.), 14*4, duuninopimelic acid, 
C 7 HJ 4 N 1 O 4 , requires C, 44*2, H, 


7 42. N, 14 8 per cent The 
crystals were only moderately 
soluble in cold water and aqueous 
alcohol, soluble in dilute acids 
and alkalies and insoluble in all 
other solvents The substance 
did not melt nr decompose up to 
305X and was indistinguishable 
from the acid obtained by hydro¬ 
lysis of the synthetic dibenzoyl 
denvati\c 

The new amino acid occurs 
mainly in the water insoluble 
portion of the diptheria bacillus, 
although a small amount is also 
found with the other commonly 
occurring ammo acids in cell 
extracts 

Electrical Reeietance 

of Magnesium 

Magnesium exhibits increased 
electrical resistance at tempera¬ 
tures below 6 ** absolute or below 
—449‘^F The phenomenon pro¬ 
mises new insignt into the struc¬ 
ture of matter (Sc* Newsietter 
1950, 57, 41 ) 

Continuous Superphosphate 
Process 

A CONTINUOUS PROCESS AND UNIT 
for the manufacture of 20 tons of 
superphosphate per hour ope¬ 
rated by the hahtman Con^any 
in hranco is described (Chem 
Trad^ J 1950 136,137 ) 

The arid and phosphate arc 
automatically distributed and 
measured continuously by a volu¬ 
metric feed and a constant weight 
feed respectively The two are 
mixed in a small sheet-iron vessel 
fitted with turbine pedals The 
slurry emulsified by the intni- 
duction of air is allowed to spread 
on to a conveyer bolt in a thin 
layer to permit an intensified 
reaction and a rapid set At the 
end of the belt opposite the mixer, 
the superphosphate enters a dis- 
mtegrating device consisting of 
steel wires tightly drawn between 
formers at each end of the shaft, 
the axis of the cylinder being at 
right angles to the line of move¬ 
ment of the belt The end of the 
belt near the disintegrator is 
under strong suction which dries 
and cools the superphosphate 
The material dropping from the 
disintegrator is conveyed to the 


storage shed by a rubber belt 
The acenrate regulation of the 
raw materials, their effective 
mixing and aeration, the setting 
of the superphosphate in a thin 
layer in the absence of any pres¬ 
sure, intense evaporation of the 
moisture and finally, the division 
into fine particles, gives a super¬ 
phosphate of excellent physical 
properties, light, sandy, dry, hard¬ 
ening very little during storage, 
very soluble and homogeneons 
1 he wear and tear on the plant 
IS very small and its sunplicity 
and safety make it possible for 
a single workman to run and 
supervise the installation 

Reagent Grade Chemicala 

The MANUFACTURE OF REAGENT 
grade chemicals at the New 
Jersey plant of Etmer 6* Amend, 

U S A , IB described (Chem Trade 
J 1950, 136, 153 ) 

Three procedures are practised 
purification of the commercial 
grade compound, synthesis from 
high purity starting matenals, 
and synthesis from c^ommercial 
grade starting materials with 
suhsoquent purification The 
preparation of barium chloride to 
ACS specifications is cited as 
an example This consists of the 
purification of a commercial grade 
of the material by the removal of 
about % per cent of its calcium 
chloride and strontium chloride 
impurities A 1-ton working 
batch of the commercial material 
IS divided into 10 aliquots which 
are placed in open-top rubber- 
lined steel containers of 15 gal 
capacity and made into a slorry 
Agitation 18 by a hand-mani¬ 
pulated rubber-coated steel pad¬ 
dle Each aliquot is centnfuged 
in rubber-lined basket centrifuges 
This washing operation removes 
approximately 90 per cent of 
the total strontium and calcium 
chlonde present Only about 
2 75 per cent of the banum chlo¬ 
ride ifl lost 

A secondary and final purifica¬ 
tion IS effected by a recrystalhia- 
tion of the barium chloride from 
a saturated solution The damp 
crystals from the washing opera¬ 
tion are removed with stainless 
steel hand scoops from the centri¬ 
fuge basket A saturated solution 
is formed by consecutively dis¬ 
solving these batches m 60-gal 
portions of distilled water in a 
75-gal steamjBcketed kettle 
heated to 80^C, the contents 
being agitated by air 
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Iron impurities are precipitated 
by ad] usting the of the 

■olation to 9 ± 0 5 by the 
addition of approximately 0*25 
lb of technical barium hydroxide 
to a batch of solution Kemoval 
of the Iron precipitate is effected 
by filtration through a neoprene- 
coated 12' eight-chambcred filter 
press The filtrate la discharged 
into two glam-lined, stoam- 
jacketod. steel evaporating pans, 
each of 60 gal capacity The 
solution IS evaporated to about 
20 per cent of its original volume, 
ana the punfird crystals arc re¬ 
moved by hand, centrifuged and 
dned In a steam-heated, mechani¬ 
cal-convection tray dryer 

Zirconium Gompounda 

ThB PRODCCTION and 80MB OF 
the latest applications of sircon- 
lum compounds are described 
{Chem Trade J 1950 126,169) 
Zirconium sands consisting of 
a mixture of zircon, rutile, ilmc- 
nite and quartz are separated by 
hydraulic methods and then by 
electrostatic and electromagnetic 
separators to yield the zircon of 
commerce containing about 98- 
99*5 per cent of zirconium silicate 
Higher grades are prepared by 
aad washing the mechanically 
purified product, followed by 
calcination To prepare zircon¬ 
ium oxide and zirconium che¬ 
micals, the zircon is heated in an 
arc furnace with carbon The 
silica content vaporizes and the 
zirconium combines with carbon 
If an excess of carbon is used, the 
product 18 zirconlu m carbide, 
white if less amount is used, a 
product called " zirconium cyano- 
nitrlde" is obtained Both 
these compounds can be burned 
in air to form zirconium oxide, 
or burned in chlorino to form 
zuconinm tetrachlonde When 
zirconium tetrachloride is added 
to water, it decomposes and 
forma the soluble salt, zirconium 
oxychloride The salt is of in¬ 
dustrial mqKirtance in itself and 
is an mtermediate in the prepara¬ 
tion of other useful compounds 
sntih as the hydrous oxide, ace¬ 
tates, sulphates and nitrates 
The ceranuc uses of zircon and 
sirconia arise from its high 
reflectivity of light, high melting 
point and thermal stability, che¬ 
mical inertness (particularly of 
zircon) and high specific gravity 
Some of the more important a^ 
pUcatkms are melting aluminium, 
ptodnetion of metaphosphates. 


smelting of glass and of raw 
mixtures for enamd and glaze 
frits, ramming mixtures m in¬ 
duction furnaces and furnace 
Mocks, In the melting of alumin¬ 
ium, the resistance of the zircon 
to bemg wetted by the molten 
aluminium is the primary ad¬ 
vantage The chemical inertoeas 
of zircon enables its use in the 
construction of equipment when 
extreme resistance to chemical 
action is required, eg in the 
construction of rotary kilns. Now 
refractories thermal shock stabi¬ 
lity has been achieved for zirconia 
by the addition of small quantities 
of lime and magnesia 

The largest use for soluble 
zirconium compounds is in render¬ 
ing textiles water repellent This 
use depends on the afiimty of 
zircomum for textile fibres and 
Its property of forming hydro 
phobic ( water repellent) soaps 
with fatty acids Mildly acidic 
and alkaline salts such os zirconial 
acetate and ammonium zirconyl 
carbonate have been introduce 
for the purpose 

Zirconium is a precipitant for 
acid dyestuffs and, when pro¬ 
perly controlled, coloured pig¬ 
ments of excellent general pro¬ 
perties and outstanding tmctonal 
strength are obtained These pig¬ 
ments are particularly suitable for 
printing inks, where their high 
strength permits more brilliant 
colour effects than those previoualy 
obtainable with umilar shades of 
lake pigments The ability of 
certain zirconium salts to pre¬ 
cipitate acid dyes has also im¬ 
proved the lake pigments Zir¬ 
conium has also found use m the 
preparation of pigments from 
boaiG dyes When a basic dye 
solution such as methyl violet is 
added to a slurry of the electro 
negative zirconium oxide, an in¬ 
tensely coloured solid femns, which 
on filtration, washing and drying 
produces a strong, soft pigment 

Zirconium salts also tan leather 
The sulphate has been found most 
satisfactory and leathers prepared 
with this agent were of good 
strength, withstood exposure to 
light and hot water, and were 
stable. 

Other present or prospective 
uses of zuconinm chenucus are 
in the mordanting of textiles, 
incandescent gas mantles, cata- 
Ivsing organic wnihetU and hy¬ 
drocarbon cracking Zuconinm 
compounds show promise as radio- 
opaque materials for use in X-ray 


and fluorescent diagnosis, wtiilo 
some of the salts have been 
found useful in the treatment of 
certain skin troubles. 

Wax Casting 

Thb method comprises in the 
produetpn ( via a master pattern 
m wood or metal and a soft die) 
of a positive replica in wax of the 
desired moulding The method is 
being increasingly used In the 
production of gas turbine blades 
and other precision castings for 
which It otters the advantages of 
producing castings of such good 
surface, finish and accuracy that 
subsequent machinmg is unneces¬ 
sary Further it enables the pro¬ 
duction of shapes too compllcatal 
or irregular for ordinary mould¬ 
ing methods 

The wax replica is invested in a 
refractory mould The wax is 
melted away and the mould is 
then baked The metal com- 
nent is next cast Refractories 
nded by ethyl silicate have been 
found most suitable for the in¬ 
vesting mould By lowenng the 
amount of the scrap produced 
and cutting down the sequence of 
operations, the method is expect¬ 
ed to prove to be sufiiciently eco¬ 
nomical to permit wide applica¬ 
tion in general foundry practice 
{CMem Trade/, 1950. 120, 135), 

Hemicelliilose Acetate Films 
The riLM-FORMiNO character- 
istics of hemicelluloses are re¬ 
ported ( Science, 1949, 110, 713 ) 

The corncob is a typical exam¬ 
ple of hcnucellulose-rich matenaL 
Approximately 80 per cent of it 
consists of polyaoc^andes, one- 
half of which IS cellulose, and the 
remainder is a mixture of heml- 
celluteses The holocellulose can 
be prepared by a modification of 
the usual sodium chlonte pro¬ 
cedure Practically all of the 
hemicelluloses may be removed 
from holocellulose by extiactioo 
with a 10 per cent solution of 
NaOH The residue is almoet 
pure a-cellulose Neutralization 
of the alkaline hemiccUulose soln- 
tioa causes precipitation of the 
higher molecular weight pMy- 
BKCharldes and leaves te solution 
moet of the glycuronans and poly¬ 
saccharides of comparatively low 
rootecnlar weight The preci¬ 
pitated material is hcmlcelfuloee 
A Moet of the soluble material 
remaminff in the neutral solution 
is predpltated hy the addition 
of two volumes of alcohM and is 



MOTES A MEWS 


hamicdlaloM B Hamkellulose A 
can be esteiified with acetic anhy¬ 
dride in the praeance of 0 25 per 
cent of nitric acid to produce a 
white flbiDue acetate containing 
38 6 per cent of acetyl groups 
(calculated for diacetyl xylan. 
39*8 per cent) The acetate is 
stable in dioxane, pyridine, or in a 
cUoroform-methantA 9 1 mixture 
When the acetate is cast from 
any of these solvents, clear films 
are produced which show an 
average tensile strength of 7 2 
kg /mm * Films from commercial 
ceQulose triacetate, when pre¬ 
pared in a similar manner, have 
a tensile strength of 8 6 kg /sq 
mm Films cast from solubona of 
mixtures of hemicellulose A ace¬ 
tate and cellulose triacetate are 
clear and strong provided the 
hemicellulose A acetate content 
does not exceed 50 per cent 
Larger amounts of hemicelluloMe 
A acetate produce cloudy films 
Hemicellulose B, 6 per cent of 
which IS glycuronan material, may 
be estenfi^ easily by a mixture 
of acetic anhydride and pyndlne, 
provided that it is first swelled 
in formamide The resulting 
acetate is a light-brown material 
and when cast from a chloroform 
solution it produces clear films 
having a tensile strength of 7 5 
kg /sq mm 

Nicotine Variation In Tobacco 

Analytical results obtained 
over a number of years on shed- 
cured tobacco have shown 
marked variation in the nicotine 
and other alkaloids content 
( Sc%enc$, 1949. 110, 715 ) Nor- 
mally over 90 per cent of the 
tobaccos do not vary more than 
about ± 10 per cent from the 
average for the year The varia¬ 
tions represent differences from 
field to field, depending upon the 
soil, fertiliser, and vi^tions 
in ramfall occurring between the 
time of early and Late harvesting 
of crops by different fanners 
There is no relation between pH 
and alkaloid content Flotung 
the average alkaloid content for 
the various years against the 
amount of rainfall during the 
growmg season shows a definite 
trend of higher alkaloid content 
m tobaccos grown in dry seasons 
By breaking this down into 
months, it is found that the in¬ 
fluence of rainfall on the alkaloid 
content is somewhat greater to¬ 
wards the end of the growing 
■Bason as the time of luuYest 


approaches Individual crops 
have been followed through com¬ 
plete manufacturing operabons, 
Including fermentation The 
average amount of alkaloid re- 
dnebon is about 40 per cent, all 
baaed on over-dried samples 

A Mlcromcthod for 

Fat Analysis 

A PHYSICAL METHOD FOR THE 
estimation of fatty acids has been 
developed at the North WrsUm 
Untverstty Medical 5rAoo/, Chicago 
( bcxence, 1950, 3, 9) The me¬ 
thod 18 based on the property 
of water-soluble fatty acids to 
spread in mono-molecular layers 
with each molecule occupying an 

area of 20 5A independent of the 
number of carbon atoms in the 
molecule The spread of the film 
IS htbe affected by temperatures 
from 20° to 30°C if a film tension 
of 20 dynes per s<j cm is main¬ 
tained It is relatively simple to 
estimate fatty acids with greater 
senaibvity and accuracy by this 
technique 

A circular glass dish supported 
on a levelUng table in an enamel 
tray is coat^ with hard paraffin 
and filled with 0 3 per cent 
HtS 04 ( pH 1-2 ) until the level is 
above the edge of the dish 
Droplets of piston oil are placed 
on the surface of the sulubon after 
cleaning the surface with a glass 
slide Oil IB added unbl the 
colour 18 green Such a film has 
been shown to have a uniform 
tension of 20 ± 2 dyncs/sq cm 
Histon oil Is a good grade of lubn- 
cating oil heated to 300°C for 
8 hr The fat to be estimated is 
extracted in a clear petroleum 
ether solution in a volumetric 
flask from which a definite aliquot 
18 placed by means of a capillary 
pipette in the centre of the 
piston oil film As the solvent 
evaporates, the liberated fat 
spreads as a film against the 
pressure of the heavy oil film 
until equUibrium is reached 

A glaas pane is placed on the 
enamelled tray, clearing the water 
surface by approximately i in 
A tuner is started as soon as the 
fat solution is added The film is 
sllowcd to age for 3 min, at the 
end of which, by meant of a wax 
penal, the boundary of the film 
between the fat and the piston 
od 18 traced on the glass surface 
The outlme on the glass plate is 
readily traced on co-ordinate paper 
and the area is obtamed by 
coantmg the squares, or If plain 


paper is used, the outlme is 
traced with a planimeter 

Scintillation Counter 

A NEW INSTRUMENT TO REPLACE 
the Geiger counter has been dev¬ 
eloped at the RCA Laboratories 
The instrument consists essen¬ 
tially of a mulbplier photo tube 
of which the latest is RCA 
5819, and a fluorescent screen or 
phosphor crystal The mnlbpher 
tube IS worked by secondary 
emission " and contains a photo 
cathode and a senes of 10 dynodes 
or amplifying stages The flash 
of light, caused by a radioactive 
particle striking the fluorescent 
screen, falls upon the photo 
cathode of the tube, releaamg a 
number of electrons These 
electrons are directed or focutted 
electrically to the first of the 
amplifying stages where each 
electron knocks off a new shower 
of electrons Each of these new 
electrons in turn is swept to the 
second dynodi and again each 
knocks off a shower of electrons 
This process is repeated at suc¬ 
cessive dynoda stages, until at the 
last stage innumerable electrons 
are emitted representing a multi- 
Ucatjon of as much as one mil- 
on times the number of initial 
electrons released by the original 
light flash entenng the tube 
The electrons are collected at the 
last electrode to become the 
electrical current put out by the 
tubes 

In addition to the increased 
counting rate and enormous am¬ 
plification provided by the coun¬ 
ter, the instrument is capable of 
detecting with suitable phos¬ 
phors all atomic radiations known 
so far, including a-particles, soft 
^rays and X-rays It is capable 
of discriminating or countmg 
radioactive particles arrivmg less 
than 100-millionth of a second 
apart The detection of these soft 
radiations with Gager counters 
requires thin, hard-to-make *' win¬ 
dows " to nunimue the absorption 
of the soft radiations by the en¬ 
velope of the detector tube The 
srintiUation counter is rugged 
and stable, and has high intrinsic 
efficiency and long life 

A Mathematical Theory of 

Shaded-pole Motor* 

ShADED-POLB MOTORS ARB PRAC- 
tically without exception provided 
with pole wedges which com¬ 
plicate their thwretical anal)^. 
A mathematical theory is enun- 
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dated to explain and analyte 
thate charactonstlca ( j4ctm Poly- 
isckmca, 1949* 4S) 

The analytia it confined to the 
fundamentds of the m m f curves 
The effects produced by the pole 
wedges on the characteristics of 
these motors are elucidated by 
numerical examples and test 
results The characteristic curves 
have been obtained fur an experi¬ 
mental motor of typical design 
and the theoretical results are 
compared with those obtained 
from tests The Influence of 
various motor constants on the 
characteristics of the motor has 
also been studied 

G D JOGLEKAR 

New Tenslonmeter 

Development of an improved 
type of tensionmcter by Saxl 
Intlrumenl Co, Maasachuselta, 
Ji reported The instrument has 
twice the sensitivity of the old 
model, has a capacity of 125 gm . 
is equipped with quick trigger 
action and gives steady readings 
even on quickly traversing machi¬ 
nery This enables quick tension 
measurements to be taken on all 
yarns including nylon and rayon 
and on machines such os warpers, 
windersi slashers and fur winding 
elastic threads, checking shuttle 
tensions, etc Roller frittiun is 
negligible as the meter is provided 
wirii ball bearings throughout A 
transparent flywheel through 
which the readings can he taken 
has also been introduced 

High-grade Synthetic Mica 

Large sheets op synthetic 
mica have been obtained at the 
U S National Bureau of Stan¬ 
dards by processing quartz, mag¬ 
nesite, bauxite and a fluro-silicatc 
compound (as a crystallizing 
agent) at normal atmospheric 
pressures in plantinum-lined 
crucibles ( 5ct NewsUiUr, 1950, 
57, 35) 

The mixture is melted in an 
electric furnace at 2.550°F As 
the furnace cools, mica crystals 
grow from tiny seeds at the 
bottom of the crucible The 
synthetic mica is superior to the 
natural variety in resisting break¬ 
down at high temperature 

Gbromiiim from 

Taimory Waste 

PaXLlHlNARY XXPXEIMKNTS ON 
the posBibUity of reclaiming chro¬ 


mium waste tom tanneries In 
Australia have shown that all the 
discarded chrome can be re¬ 
covered by simple methods in¬ 
volving precipitation with lime, 
filtration and heating as the 
mam operations The chrome 
may either be recuperated in the 
form of chromium oxide (fur 
green paints) or recovered to a 
stage where liquor is obtained 
fur re-use in tanneries ( Tech 
NewsUUer, 145. Australia ) 

Improved Rice Varieties 

The following rice varieties 
capable of increasing the yield 
from 16 to 32 per cent have necn 
evolved as a result of investiga¬ 
tions conducted in Travancore 
under the ICAR paddy research 
scheme MO\ or CkeUtvtttppu, 
has given an average increase of 
30 per cent in field tnala The 
duration of the crop is 90 clays 
and the average yield is 1,800 lb 
per acre M02 derived from 
Koliada samba gives an increase 
of 22 per cent With a crop 
duration of 95 days, the average 
yield per acre is 2.000 lb . Pit 10 
average increase 20 per cent, 
yield under local conditions 1,800 
lb As a result of these experi¬ 
ments a third rice crop is likely 
to be introduced during the year 
in areas where irrigation facilities 
exist thus increasing the crop 
yield by about 50 per cent over 
the present production 

UtilUatlon of Tree Barks 

Investigations have been con¬ 
ducted on the utilization of barks 
of trees which constitute 6 to 9 
per cent of the weight of the logs, 
for producing hard boards at the 
Toretl Research InsMuie Dehra 
Dun (IF Leaflet No 118) 
Barks of shorearobusta (sal ) and 
eucalyptus spp were chemically 
analyst and the fibre obtained 
by beating the bark with a 
wooden mallet was subjected to 
a steaming treatment ( 40 lb /sq 
in for 2 hr) and then pressed 
under heat and pressure either 
with or without addition of resiU 
or lignin waste liquor Powdered 
sal bark in admixture with 
saw-dust and resins was also em¬ 
ployed The preliminary results 
indicate that it is possible to 
make boards of satisfactory 
strength from these tree barks 
The water resistance and other 
properties of the boards can be 
improved further 


Poleiicsr of DDT 

Studies conducted at the 
EslMtshmsiU Laboraiaryt Kan¬ 
pur, have shown that the addition 
of a small amount of ^-methyl 
anthraquinone, the chemical found 
in Burma teak, makes DOT more 
powerful and its effect lasts much 
longer Glass plates treated with 
DDT were more potent killers 
when stored previous to use in 
a box of Burma teak The che- 
nucat alone however, does not 
affect the mosquitoes ( Set News- 
Mter, 1950, 67, 25) 

Aiumlnium Welding 
A NEW PROCESS. 4 TIMES FASTER 
than any previously known me¬ 
thod for joining aluminium plates. 
I' to 3' or more in thickness, has 
been developed (Chem Cngng , 
1950 67, 150) The process, 

known as aircoraatic, uses a 

E istol-shaped welding tool with 
arc ur processed filler metal in 
wire form iiuppUed at controllable 
rates of speed A sheath of argon 
or helium gas surrounds the arc, 
preventing air from coming in 
contact with the molten metal 
Since no solid fluxes are required, 
there is no slag to be cleaned 
from the joint 

Abatracts from Japanese 

Scientific Journals 

During thk past two years 
abstracts have been prepared m 
English from Japanese scientific 
journals in the heientific and 
Techmeal Division, Ixonomic and 
Scientific Section, (vcneral Head¬ 
quarters Supreme Commander for 
the Allied Powers, and a report 
listing the J apancse journals 
under publication the address 
of publishing agencies, the current 
appearance or non appearance of 
each journal, and the agencies 
outside Japan to which each 
scries of alutracts has been for¬ 
warded, has been prepared 
Seventy four journals represent¬ 
ing 15 scientific fields have been 
included m the programme Basic 
copies of all alMtracts have been 
deposited with the Office of the 
Technical Services, Departmenl of 
Commerce, Washington D C, 
where faciUtiei are available for 
cataloguing, microfilming and 
photostating File copies of all 
abstracts are also on hand in the 
bcientific and Technical Division 
Journals containing articles pub¬ 
lished entirely or with r6sum4s 
in non Japanese have not been 
included in the programme 
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The egenciee receiving abs- 
tractf ate Office of Technical 
Services Chief Library Division, 
Department of Commerce, Wa¬ 
shington D C , ChemicalAbchacis, 
Ohio State University Columbus 
10, Ohio, Btologtcal Abslracls, 
Univervity of Pennsylvania, Phlla 
4, Pa , Phyttcal Sciences American 
Institute of Ph 3 raics 57 E 55th 
SL, New York 22, N Y . Metal 
Reviews, 7301 Euclid Avenue, 
Cleveland, Ohio, and Malhe- 
mahcal Reviews, 531 West 116 St, 
New York 27, N Y 

Fruit Preaervatlon Centre 

A FRUIT PRESERVATION CENTRE 
has been established in Bangalore 
b^ the Mysore Government A 
pilot plant costmg Ks 20 000 has 
been installed at the centre to 
conduct experiments on keeping 
qualities of fruits particularly 
those peculiar to India such as 
jackfruit, wood apple, banana, 
oranges, etc , with a view to mak¬ 
ing them into jams and jellies 
The installation of a large-scale 
unit costing Rs 5 lakhs is con¬ 
templated after the prclimmary 
investigations are completed 

The Metal Market Review 

The Second Annual Number 
of the journal (February 1950, 
price Rs 5) contains useful 
review articles on technical and 
commercial aspects of metals and 
tlieir alloys with particular refer¬ 
ence to the position of Indian 
metal trade and industry Sta¬ 
tistics on metal production, con¬ 
sumption, import and export and 
world metal pnees from the year 
1900 to date are also included 
A useful addition la a map of 
India indicating the location and 
other details of the proposed 
electro-metallurgical industries in 
India The volume u copiously 
illustrated and neatly gnt-up 

Aimouiicamaiita 

InsHtuie of PopuloHon StaHstics — 
An Institute of Population Statis¬ 
tics M bemg established under the 
auspices of the Annamalai Uni¬ 
versity to study ail aspects of 
Indian and Asiatic demographic 
problems and to co-ordinate the 
researches of social sctentists 
Dr S P Chandrasekhar is the 
founder-director of the Institute 

I W S Reuaeck Fellawsktp — The 
International Wool Secretariat has 
announced a research fellowship 
tenable by an Indian student to 
the value of £300 to £700 per 


annum for the encouragement of 
research in an approv^ subject 
concermng the wool industry 
Full particulars regarding the 
fellowship are available from the 
Manager International Wool bec- 
retanat. Post Box No 451, New 
Delhi 

Iniemaiional Tin Research 
Development Council — Mr V A 
Lowinger has retired from the 
Chairmanship of the Council He 
IS succeeded by Mr G K A 
Burgess, a Joint Managing Di¬ 
rector of the British Metal Cor¬ 
poration Ltd 

A ST M —^hc 53rd Annual 
Meeting of ffle American Society 
for Testing Matenals will be held 
from June 26 to 30 at Atlantic 
City. N J 

Grant to Banaras Hindu Univer¬ 
sity —A grant of Ua 11 lakhs has 
been made by the Government of 
India to Banaras Hindu Univer¬ 
sity 1 he mam Items of the grant 
are Rs 3 5 lakhs for the Agncul- 
turai College, Ks 2 lakhs for 
scientific manpower to be utilized 
in the form of scholarships 
Rs 84 000 for the College of 
Technology, Rs 1,30,000 for the 
Engineering College and Rs 2 
lakhs for development purposes 

The Madras JnsHtute of Techno^ 
logy has been given a non-recur- 
nng grant of five lakhs of rupees 
towards the cost of equipment by 
the Madras Government 

Major-General Dr Sahib Singh 
Sokhey, until recently Director, 
Haffkmc Institute, Bombay, has 
joined the World Health Organi¬ 
zation os Its Assistant Director 
General 

Afr Ram Rattan Aggarwal, M A 
of the National Physical labo¬ 
ratory of India, has been award¬ 
ed a Fellowship by the National 
Research Council of Canada 
for research m Ultrasonics 
Mr Aggarwal has carried out 
important theoretical work m 
Ultrasomcs under the guidance 
of Dr S Parthasarathy and a 
few of his papers have been 
published in this Journal and in 
the ^oceedings of the Indian Aca¬ 
demy of Sciences 

A 2.50 000-V(af industrial X-ray 
plant capable of examining steels 
up to 3 ' m thickness, and lighter 
metals and alloys up to any 
thicknen normally used m in¬ 
dustry, has been installed at the 
Government Test House, Abpote, 
Calcutta The plant is available 


for utilUatioa by Government 
Departments, public bodies and 
manufacturen Further informa¬ 
tion IS obtainable from the 
Director, Government Test 
House, Alipore, Calcutta 27 

Publlcadona Received 

Experimental Physical Chemistry 
(New Fourth Edition), Da¬ 
niels, Mathews ft Williams, 
McGraw-Hill Book Co Inc, 
New York, $4 50 
Electronics in Engineering, Hill, 
McGraw-Hill Book Co Inc, 
New York, |3 50 
Communtcahon Circuit funda¬ 
mentals Smith, McGraw-Hill 
Book Co Inc , New York, $5 00 
The Characteristics of Etectncal 
Discharges in Magnetic Fields, 
Guthrie ft Wakbrling, Mc¬ 
Graw-Hill Book Co Inc , New 
York $3 50 

Vacuum Equipment &• Tech¬ 
niques, OimiRiB ft Wakerling 
McGraw-Uill Book Co Inc, 
New York, $2 50 
houner Methods, Philip Frank¬ 
lin McGraw-Hill Book Co 
Inc , New York, $4 00 
Electronic Valves — Booh I Fun¬ 
damentals of Radio-Valve Tech¬ 
niques, Philms Electrical Co 
(India) Ltd Cglcutta, 
Rs 24 » 

Electronic Valves — Booh It Data 
S* Circuits Philips Electrical 
Co ( India) Ltd Calcutta, 
Ks 12 

A Concise History of Astronomy, 
Peter Doig Chapman ft Hall 
Ltd . London, 215 
Electrio Power System Control — 
Monographs on Electrical En¬ 
gineering - Vol XI Young, 
Chapman ft Hall Ltd , T^mdon, 
285 

Electrical Engjneenng Economics, 
Vol r — A Study of the Eco¬ 
nomic Use 6* Supply of Elec¬ 
tricity ( 3rd Edition ), Bolton, 
Chapman ft Hall Ltd , London, 
25s 

An Introduction to the Theory 6* 
Design of Electric Wave Ffdters, 
Chapman ft Hall Ltd . London, 
185 


ERRATUM 

Review on Technology of 
Light Metals, by A Von Zeer- 
leder (Elsevier Publldung Co 
Inc ), 1950. Vol 9, 62 Indian 
readers can obtain supplies of 
this publication from Cleaver- 
Hume Press Ltd , London Price 
455 
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Recent Work on Indian Oilseeds 


T he Indian Oilieedi Committee wai estab- 
liihed by the Government of India in May 
1947 for the improvement and development 
of the cultivation and marketing of oilseeds 
and for the production, man nature and 
marketing of oilseed products During the period 
under review, vix year ended March 1948, the 
Committee have taken important decisions relating 
to production of oilseeds, oil-crushing industry, 
marketing and technologic^ research Prominent 
among these are the recommendations of the 
Committee to different provincial governments on 
jrays and means to augment production of oilseeds 
^thont encroaching upon the acreage under food 
crops, improvements in the quality of oilseeds by 
evolving improved vaneties. increasing the yield 
per acre and controlling pests and diseases, etc , by 
promoting agncultun^ research In order to 
relieve the acute shortage of oil and fat supplies 
the Committee decided to take steps to fully utilize 
the non-edible oilseeds To put the village oil- 
cruahing industry on a sound footing and to improve 
the village gkam, an award of Rs 5 000 has 
been announced by the Committee for the design 
of a suitable model of a ^ham satisfying certain 
requirements Further steps proposed m this 
dlnction are the orgamzation of oil*crushing 
industry on a co-operative basis and the starting 
of an institution at Nagpur for imparting traimng 
in the extraction and processing of oils on a cottage 
industry scale A sub-committee has also b^n 
constituted to suggest ways and means to develop 
this village industry and to protect it from competi¬ 
tion from oil mills 

The supply position and efficiency of oil expellers 
was considered by the Committee and it was 
decided to take steps to improve the quality of 
expeilerB manufactured in India The Indian 
Standards Institution has been requested to draw 
suitable specifications and to advise on the import 
of the material necessary for manufactunng stan¬ 
dard oil machinery in India Other important 
decisions taken by the Committee relate to standar¬ 
disation of oilseeds and oils for internal consumption 
as well as for export and formulation of technological 
research The Committee also decided to import 
one Windrum fibre-making machine for the 
extraction of fibre from waste linseed straw 
The following is a brief account of the progress 
made during the year under review in agricultural 
research on ollse^s in different provinces under 
the auroiccs of the Committee 

In MadnM the followmg improved strains of 
groundnut have been evolved AH 25, A H 32, 
A H 698 and A H 334 These strauu have 
recorded a 25 per cent increase in yield and oil 
content over the local varieties and are expected 
to bring an extra remuneration of Rs 10 per 
acre to the cultivator Strain A H 25 has bran 
found to give a high percentage of fertilisation 
Extensive hyhndisation work is proceeding to 
evolve a strain with spreading habit combining 
high yield and thin shell Seed donnancy stodies 
have shown that bunch varieties can be used for 


seed purpose 10 days after harvest as about 90 per 
cent of seeds germinate after a weeks diying In 
the case of spreading varieties, the seeds can be 
used for sowing only after about 2} months, as 
these require a resting period of about 2 to 2^ 
months Viabibty studies have shown that ground¬ 
nuts remain viable for about 4 years if the seeds 
are kept in air-tight containers They lose vitality 
in about a year if stored under ordinary conditions 
in gunny bags The geotrophic nature of gyno- 
phore hu bo^ found to be due to the development 
ol<certain bodies (plostids) in the epidermad cells 
of the gynophores after fertilization 

The following high-yielding strains of gingily 
have been evolved S 189 X—6 and X —38 A 
number of vaneties have been crossed to evolve 
hybnds Wider spacing of plants results in better 
developed branches and larger number of capsules 
and flowers per plant Oil is found to form in the 
seed about 10 days after fertilization and rises to 
the maximum in about 30 days, i e about a fort¬ 
night prior to complete drying of capsules There 
is also reduction in the acid value and moisture 
content of the seeds as the oil develops and reaches 
the maximum Seeds from capsules at this parti¬ 
cular stage of development arc also found to give 
normal germination percentage Gingily could, 
therefore, be harvested when the plants ^ow first 
Signs of yellowing without having the neceaalty 
to wait till Uie capsules are dry Such harvest will 
revent loss of pr^uce duo to shattering of seeds 
torage experiments have shown that (i) well-dned 
gingily sa^ do not deteriorate to any marked 
extent when stored for a period of one year, and 
(ii) pure gingily oil, when stored in tins retains 
Its colour and flavour up to 6 months Later on 
It gets lighter in colour and begins to smell rancid 
There is gradual increase in acid value which nearly 
doubles ( 75>er cent) at the end of one year 
The following hij^-yielding strains of castor have 
been evolved RC 215, RC 58-8 1 RC 59-2-1-1 
and C O 1 Extensive hybndlzation work has been 
taken on hand for the purpose of reducing the 
duration of crops still further and also to impart 
distinct pigmentation to the strains for easy identi¬ 
fication A number of progenies having the desir¬ 
able combination of characters has been evolved 
In Madras, UP, CP and Mysore, research 
work has been confined mainly to the evolution of 
the new types of oilseeds indigenous to the area 
by selection and by breeding Of the 3 promising 
brown-seeded typM of linseed, tyM 1193 was 
■elected for distribution In U P Though fairly 
uniform, variations were noticed within narrow 
limits, and further selection of single plants started 
In 1939-40 showed the variations to be genetic and 
one of the variants of 1933, vix 1193-2 has been 
specially selected which has been found to bo 
suitable for the Bundelkhand tract For the east¬ 
ern districts the small-seeded improved type 477 
IS being distributed on account of its heavy yield 
The work of evolving aphis-resistant strains of 
mustard with high seed ylmd, high oil content and 
(Conhntisd on 180) 
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INDIAN PATENTS 


The following is a list of a few of the Patent Apphcations 
notified as accepted m the Gazette of India, Part II, ^tion 1, 
for March 1950 


42617 Blanofacture of hydrogen peroxide Electro- 
lys%ng a soluHon of ammontum sulf>k 0 te, sul- 
phunc acid and one or more other soluble 
sulphates, and vacuum dxstxlhng the product — 
Bbrnibr 


OrgBRlf CBiwIrali 

42081 Laminated products from synthetic resins 
ImprsgnaHng a surface sheet with a svnthettc 
restn vamtA, drying* he same, spraying the 
sheet with a melamine-formaldehyde restn — 
Formica Co 

*40370 A process for recovery of useful by-products 
in tho manufacture of ensymus with special 
reference to diastases Macerating and extract- 
tng with water the microbial plant in which 
ensymes occur and precipitating the proteins 
with solvents like alcohol etc — Raghavbndra 
Rao ft SrbbnivasaVa 

41719 Manufacture of water-soluble sodium salts 
of carboxyalkyl celluloses bodtum salt of a 
chloro-fatty a^ and sodium hydroxide and 
sodium bicarbonaie are added to cellulose in 
semi-moist conditton — 1 C I Ltd 

41289 Isolation of chloeaterol from wool-wax 
alcohols Purifying from wax4ike impunties by 
selective crysteMisahon or selective dissolution — 
Oroamom Laboratoribs Ltd ft Hbwbtt 

41349 Procoaa tor alcoholic fermentation Yeast 
separated from fermented must is washed with 
water to remove buffering salts and aupticised 
with a mineral acid controlUng pH value before 
returning to cycle — Lbs Ubinbs Db Mellb 

42252 Proem for producing dextran products for 
pharmaceutical and therapeutical preparations 
SiAjecting dextran to eniymatic degradation — 
Aktibbolagbt Pharmacia 

VmIs * lAbriaato 

41694 Lubricating grease composition Mineral 
oil, soap ana 1 fo 20 per cent by weight of 
oxidised petroleum, fraction rich in aromatics 
havir^wmUne point of IS^C or tew—N V De 
Bataafsckb Pbtrolbum Maatschappij 

ImbOT ft Wood Products 

41299 Extraction of pectic substances from 
vegetable matter Treating the vegetable matter 
tn the form of cohmn or bed with a s<dution of 


neutral salt of an alhalt — ASP Chemical 
Co Ltd 


Priottad. PobUshlog ft AlUsd lodoatrlso 

39833 Typewriters or tclepnnters for Devanam or 
like scripts Type bodies which extend to me left 
or to the right to provide for overlapping letters 
or vowel symbols — ( Mrs ) Misra 


41872 Articles from rubber, rubber mixtures or 
like elastic material Pressure is applied on a 
rubber plate on a mould having grooves so that 
the articles formed will have n65 on it — Hbijne 
Dbh Bak ft Laupmam 

42098 Rubber antioxidants Condensing crude 
xylenols with aldehydes other than formaldehyde 
ffi the presence of an acid — IC I Ltd 

42148 Adhesives and process for bonding rubbers 
or other synthetic materials Bringing the 
matenals together in the presence of the compound 
o/fAe R(NHCOR'R*'COR''')n — ICI Ltd 

42035 Production of latex articles in the cold 
AmmonuUed latex is treated with a ferment or 
ferment generating substance followed by sine 
oxide — SociETE Auxiliaire Db LInstitut 
Francaib Du Cautchouc 

Stooe, Olap ft Olaao Prodacta 

41892 Method for produemg cement m powder 
form from granulated ^ag Subjecting to a 
drying action supplemented by a dispersing 
action — Trikf 

TtttUe ft Textile Prodacta 

39841 Improved spmmng machme Impasting a 
slow motion to a traveller carrying the 
bobbin by a system of permanent magnets — 
Narayanan 


42391 Shot firing m nunes and quarries Bore hole 
which receives the cartridges is dnUed with an 
extension of smaller bore at tfr end — Victor 
Products ( Wallsend ) Ltd 
41165 Manufacture of dolomite bncks Sintered 
dolomite is mixed with a minor proportion of 
hydration inhibitors and a quantity of hydration 
inhibitors and a quantity of non-aqueous binder — 
Moon 


179 



Patented Inventions of the G)uncU of 
Scientific & Industrial Research 


AIR SSPARATOR 
Pfttent No 34692 
G D JoaLXKAB 

Air mparators are urbd for szparatino 
mund aggngmtea into different mzeB These 
find ApplicRtion m the iHAnulacture of dry cells, 
carbon prodncts, ceramic materials and numerous 
other industries 

The vane type air separators which are generally 
used have two cones, one inside the other, and a 
number of vanes for controlling the particle sue 
The meduuiism being intricate, these separators 
are generally costly 




In the present invention a single vane is used to 
control tne separation of particles into various 
sizes 

The ground material is conveyed through an 
inlet into a vessel by means of air , a single vertical 
rotatable vane 3* ( Figs 1 and 2) is fixed at or 
near the opening of the inlet into the vessel to 
regulate the direction of flow of particles and 
consequently the particle size discharged out of the 
separator througn an upward ouUet, heavier 
particles drop into the vessel The vessel baa a cy¬ 
lindrical top portion and a conical lower portion 
The axis of rotation of the vane in fixed tangentially 
to the cone Air laden with particles is paswd 
through the separator with the vane pointing at 
the required angle from the tangential ^e 
finer mass coming out of the upward outlet and the 
heavier particles which drop to the bottom are 
separately collected Particles are conveyed either 
by dnvmg air through the inlet or by maintaining 
suction through the upward outlet 

The present Invention sunplifles the manu¬ 
facture of air separators and considerably reduces 
the cost It is of particular importance to small- 
scale industnes 


RECENT WORK ON INDIAN OILSEEDS — Continued from page 178 


with low iodine value within the ranM nescribed 
for trade purposes was taken up by & Economic 
Botanist (OOseeds) to the Government of U P 
T 4L. 16 has proved to be a good early type and its 
distribution has been started in U P Til has been 
dlstnbuted on a large scale m western and central 
districts These ty^ are hMxdy and almost aphis 
resistant and their yield is 15-18 md seed per acre 
and oil content is 4o-45 per cent Among the sarson 
stndns T 30 Is early, yellow seeded with a heavy 


yield AGH-A u a late, bold-seeded yellow saison 
for the western districts, while toiia and 4129 have 
proved to be good brown-seeded types 
In order to co-ordinate research on oilseeds on an 
all-India basis, the Committee have under conai- 
dermtiott the establishment of one or more Regional 
Research Stations A Central Research Station 
for dealing with fundamental problems anef for 
co-ordinating the work done at different centres is 
also contemplated 
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Insecticides of Vegetable Origin 


A REALIZATION of the somewhat 
unequal struggle for survival between 
the insect world and the internally 
disrupted and divided house of man 
loaded as the latter is with an inrompre- 
hensible urge for self destruction, appears 
to be of a fairly recent origin That such a 
formulation of the situation r^ardmg the 
ultimate mhentance of the ear& is not a 
matter of light-hearted witticism will be 
evident from the fact that the insect world 
far outweighs the human, weight for weight, 
carries diabise and pestilence, destroys and 
eats up cultivated crops and stored food, 
causing losses assessable m almost astrono¬ 
mical figures Due to a growing appreciation 

of the acuteness of this situation mcreasingly 
greater organized efforts have been made 
smce the b^inning of the present century to 
fight back this aggression by the use of m 
sectKides of mmeial, plant and, comparative 
ly more recttitly, s}mthetic ongms In the 
course of this development progressively 
greater efforts have been directed towards the 
substitution of highly toxic matenals hke 
arsemcals and silico fluondes with products 
of plant ongm which are comparatively less 
toxK to man and animals 
In the search for plant insecticides, ad¬ 
vantage has been taken of the fact that 
quite a number of plants, traditionally used 
by mdigenous populations m various coun¬ 
tries as fish poisons, have been shown to 
inaectuidal properties m varying 
While, however, the volume of re¬ 
searches based on such matenals is cifiossal, 
the number of plants and plant constituents 
which have b^ actually established as 
useful and econoimcally practicable insec¬ 
ticides, IS strictly himted Apart from pyreth- 
nun whidi, on account of its non-toxicity to 
man and animal and high knock-down 
value, remains by far the most effective and 


safe among all insectKules in use, others 
of commercial value are 

I The alkaloidal plants (i) Ntcottana 
rusitca Ntcottana tabakum, sources 
of nicotine , and (ii) the anabasine 
beanng plants Anabaus afhyUa Lmn , 
mdigenous to Russian Turkistan and 
neighbouring countries of Central Asia, 
and Ntcottana glauca wdiich grows wild 
in south west USA 

II Rotenone-beanng plants (i) certam 
species of derm, eg Dents eUtftwa, 
Dents tnalaccencts. Dents tnfutata. 
Dents roAtiste and Derm fentigt«ea,aaA 
(u) vanous species of Londtocarpns 

I Although extensive use of tobacco ex¬ 
tracts has been made for the control of 
specific amcultural pests, it is difficult to 
obtam r^ble figures for the production 
of the extracts and of lucotme and nicotine 
sulphate m vanous countries Pre-war 
figures were roughly 1,000 long tons of 
nicotine sulphate in the United States, 100 
tons of mcotme in Germany, 100 tons of 
nicotme sulphate in Japan and 73S tons of 
all categones of nicotme insecticides m the 
Umted Kingdom The records are, however, 
silent about USSR which, none the less, 
appears to be the most important among the 
producers of the two alkaloidal msecti^es, 
with almost a monopoly for anabasine pro¬ 
duction, and nicotme production probably 
comparable with that of the U S A No 
such industry exists in India, and although 
fanners m the country have been advised 
by agricultural departments m vanous 
States to use aqueous tobacco extracts for 
crop protection amnst insect pests, it is 
extremely doubtfm if this good advice has 
been followed up to any recc^-wmrthy extent 
by the lesourcdess and lUiterate peasantry 

II The use of derm roots is of com¬ 
paratively recent origin, the chief produemg 
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cooiitnes before World War II being in the 
order of importance Malaya Indonesia 
Fbilippmes and Sarawak D eUtpitea and 
D mtuaccencts are grown in these countnes 
and production m Malaya in 1938 was 
estimated at 4 000 tons While many speaes 
of dems are indigenous to India they have 
been found to he inactive with the exception 
of D ferrugtnea which grows in Assam 
but this species also contains onl> 3 per cent 
of rotenone a rather low figure for the active 
pnnciple Considenng the success however 
of experimental cultivation of D elltj^tca 
and i) fHolaccencis in Mysore and UP it 
may be presumed that serious efforts will be 
made to onng these species under cultivation 
in suitable chmatic areas of the country 
in sufficient quantities to meet the intern^ 
requirements and also for export 
Among the rotenone beanng plants there is 
a growing competition to dems from various 
Lonchocarpus species (eg/ uiths L urucu 
L marltntt and I sylvestris ) in spite of their 
lower rotenone content The comparative 
import figures for U S A in 1938 were 1 042 
tons of dems and 850 tons of lonchocarpus 
While the present production of loncho 
carpus appears to be limited to the South 


truth m thnTtfntrnflP” health hazar^ 
of these chlonnateainglH^fc^IMKHPpy^^^^ 
definitely rule out their use m all cas^lrpert 
control directly or mdirectly connected with 
food consequently pjTcthrum products 
have every assurance of this specific sphere 
of utility m addition to their use in some 
anti roaiana] measures 
In contrast to the drastic attitude of the 
Food & Drug Administration and other scien 
tific men and organizations m U S A towards 
DDT* there is a considerable body of aaen 
tific opinion which considers a proper 
use of it withm the limits of tolerance 
as quite harmless and all this fuss about 
health hazards as rather hystencal Assess 
mg the pros and cons of the whole contro 
versy however and considermg further that 
such a proper use of highly toxic synthetic 
insecticides is likely to be somewhat more 
precarious and difficult of achievement m the 
present state of agncultural and dairy organi 
zations m India than m the USA it will be 
advisable to err on the side of caution 
faking into account all the facts stated 
above it appears imperative that m all 
pesticidal measures m India we should con 
centrate on the development of insecticides 


Amencan countnes Columbia Peru Equa 
dor and Brazil Malaya has shown sufficient 
promise for the cultivation of certam species 
of lonchocarpus and it should be worth while 
to study the possibihty of its cultivation m 
similar climatic areas in India 

Pyre thrum 

Experimental cultivation of pyrethnim in 
India has shown that crops grown in Assam 
Mayurbhanj Kodaikanal and Kashnur yield 
flowers with high pyrethnn content rangmg 
from 1 4 per cent in Assam to 0 95 per cent 
in Kashnur as against 1 3 per cent and 0 9 
per cent m flowers from Kenya and Japan 
respectively The production of pyrethnim 
in Kashmir which was 0 2 tons in 1940 41 
steadily mcreased to 79 2 tons m 1945 46 
It appears however that there has since 
been a considerable decline in the cultiva 
tion of pyrethnim m Kashmir on account 
partly of unsettled conditions m the area 
but mainly due to the fact that no mterest 
has been shown in its mdustnal exploita 
tion It may also be contended that the 
advent of synthetics like DDT and hexa 
chloro benzene has been chiefly responsible 
for this ntnation but while there is some 


* It will not bt out of place 1 fre to give a few 
relevant extracts from recent reports from USA 
relating to health hazards of some synthetic 
insect cides 

Charlts W Crawford C mmissionor Food ft 
Drug Administration (hDA) emphasized the 
groat responsibility which manufacturers and users 
of agncultural insecticides face m making sure that 
national fxxl supply wUl not be contaminated 
nor national health endangered by the application 
of hazardous insecticidal products on fxidstnffs 
Tco many products presenting toxiuty problems 
have been rushed into manufacture and use 
before being thoroughly tested Fvery phase 
of the toxicity pribl^ must be thoroughly in 
vestigated even though necessary retear^ is 
expensive and time consuming before new insecti 
cides are ofiered for use He is further reported 
to have said that hver damage has been shown to 
result from DDl at levels i wer than 7 ppm 
{AgncuUnral Cktm%c 0 ls 1949 4 No 1) 

It has been clearly shown that DDT appears in 
the milk fat when DDT spran are used in dairy 
products and on dairy cattle or when fodder 
bearmg DDT residuea is fed to cattle DDT is a 
poison and its use under conditions which would 
contaminate milk a food so umvenally used by 
infants and children would be cootraiy to the 
Food Dn^ 6* Co$m€i%c Act { Agnc^mural Clmm 
coir 1949 4 No 2) 

Many scientific publications emphasise that 
DDT or any other insecticide must be used 

properly Fruits and cereal crops should be 
treats kmg before harvect with no more then the 
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of vegetable ongin lumting the use of syn 
thetics to the barest practicable immmum 
Cmcentrated efforts should be made for the 
cultivation of pyrethnim and other well 
established insecticidal plants and for the 
standardization of their extracts and piepa 
rations on the one hand and industn^ uti 
luation of tobacco waste for the manufacture 
of standardized extracts as well as nicotine 
and nicotine sulphate on the other 
While limiting attention to the use of these 
well established plant insecticides a large 
amount of mvestigation can be earned out 
and should be earned out for evolving the 
best possible modes of application of insecti 
cides as the manner of application is known 
to have profound influence on their effective 
ness For instance the phenomena of 
synergism in respect of vanous insecticides 
needs a thorough and comprehensive study 

recommended amount of poiion In milk shed 
areas the problem u more complex for cows may 
eat fodder treated with insecticideB and the com 
pounda may be earned in milk According to all 
reports milk farms and dairy herds should not be 
duBted or sprayed with DDT 
There are thm peattcides benxene hexachloride 
organic mercury and selenium compounds which 
we will not knowingly accept in any detectable 
trace by flavour odour or chemical determination 
Fmal acceptance of all puichaaea of fruita and vege 
tables will be subject to our laboratory anal> au and 
apmval 1949 4 No 3 ) 

nul B Dnnbar United States Food A Drug 
Commuaioner stated that widespread use of DDT 
■mce the War haa exposed the public to small 
continued intakes from many sources for long 
periods How senous this haxard mav be m terms 
of human damage is not known Rats fed with 
1 p p m of DOT will during their normal life tune 
store DDT in fat Minimum but characteristic 
liver damage was noted in fecdiim 5 p p m Female 
dogs exposed to cumulative efiects secrete DDT 
in their milk Mother rats fed SO p p m or more 
of DDT produce smaller offsprings with fewer 
survivals than control anunals h or toxicity 
studies the FDA assumes that similar results 
m^t occur with human beings 
Fxpenments conducted by the Bureau of Ento 
molo^ ft Plant Quarantine showed that milk 
from cattle which eat silage beannR DDT or cattle 
■prayed with it or cattle kept in buns where DDT 
IB uakI contains DDT In view of recent toxico 
logical data on the cumulative effects of small 
doses of DDT the hDA has had to revise its prior 
view that with proper precautions to protect the 
food from contamination DDT was a safe insecti 
cide to use m producing all types of foods Since 
nnlk 18 a nniversal food and tne pnncipal food of 
babies and children the FDA will not set up a 
toleraaos for DDT in milk Fortnnately there are 
shetnative and less objectionable sub^tutes for 
use in milk production ( Cksmtemi 6* Engtmertng 
N 0 m$ 1949 37, No 20) 


Further the particle size of the active pnn 
ciples in ^rays and their wetting and 
spreading properties are of importance in 
extending the usefulness of msecticides and 
there is considerable room for research m 
this direction A bnef reference to some 
instances of the work earned out in the 
Cheimcal Laboratones of the Council of 
Scientific & Industrial Research may not be 
out of place m this connection 

1 An emulsifier was evolved during 
the War for the production of biologically 
stable emulsion sprays from pyrethmm 
extracts wl ich when tested by the ilf ilana 
In^ituic were found to retam their activ 
ity for about a year as against the usual 
soap emulsions of pvrethruin extracts 
which detenorate in their actnity withm 
36 hours As ascertained through svste 
matic laboratory and field work by the 
Malaria Insiiiute this emulsifier did not 
only stabilize the pyrethnns m emulsion 
sprays but also activated them to such 
an extent that sprays with only 0 025 
per cent of pyrethnns gave mosquito kills 
achieved with 0 1 per cent m the case of 
kerosine extracts of pyrethmm 

2 By employing a stable mixture of 
solvents easily available in India it has 
been possible to get higher concentrates 
of pyrethmm varying from 10 to 12 per 
cent according to the pyrethnn content 
of the flowers 

Studies m the stabilizmg action of 
bhilawan and cashew shell liquids and 
products derived from them on pyrethnim 
extracts and products hive definitdy shown 
that sulphonated bhilawanol is a cheap 
and mvaluable antioxidant for stabilizing 
pyrethnns 

4 A biologically stable mosquito repel 
lent semi vamshmg pyrethmm cream was 
formulated which fulfilled all the require 
ments stipulated by the Malana InsMuU 
dunng the War 

5 On a reference from the Malana 
JnsMuie an emulsifier was evolved for the 
production of emulsion sprays from DDT 
which vere stable over long penods 
DDT emulsion sprays produced with this 
emulsifier which was pnncipally based 
on the use of oleoresm m its formulation 
conformed to all the specification tests 
needed of such emulsions 

While some of the processes referred to 
were actually patented and used with great 
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advantage during the War, none of them 
has hem taken up for exploitation by 
indttstiy under peace conditions. On the 
other hand, the fruitful collaboration be* 
tween the Malarta and the Chemical 

Laboratories of the CouncU of ScterUtfic & 
Induitnol Research, which was mainly res- 
pona^ble for all this development during the 
Wtf, also gradually waned off in peace time 
This was particularly unfortunate, because it 
is only through collaboration of this kmd 
between chemists and entomologists that we 
can at all get to any worth-while results in the 
field of pLwt or synthetic insecticides 
Another Ime of work, Which was being 
followed in the Chemical Laboratones of the 
Council till recently, was directed towards 
the study of chlonnation and nitration pro¬ 
ducts dmved from bhilawanol and cashew 
shell hquids, the principal constituents of 
vdiich are hydroxy benzene denvatives with 
straight unsaturated CnHif side chains 
Like chlorinated terpenes and some mtrated 
phenols, these proaucts also appeared to 
give promising results, but for vanous 
reasons over which the mvestigators had no 
control, this woric has come to a halt It 
appears, however, that other laboratones 
might take up this woric with advantage, as 


these products are baaed on raw materials 
m the production of adiich India holds a 
virtual monopoly, and they may have some 
apjdication m specific cases, where other 
plant insecticides are, for some reason or 
other, not effective or practicable 
Notwithstanding the fact that most of the 
work on insecticides during nearly the whole 
of the last decade has been directed towards 
the synthetic field, quite a considerable 
amount of investigation still continues to be 
earned out on msecticidal plants While in 
the present note emphasis has been laid on 
investigations and development of commer¬ 
cially well-established plant insecticides, it is 
by no means suggested that work at vanous 
research centres in India on the search for 
new insecticides of vegetable ongin or even 
synthetics should receive no attention What 
is emphasized is that m the present situation, 
faced as we particularly are with paucity of 
research personnel and difficulties in the way 
of collaboration between chemists and ento¬ 
mologists, It will be advisable to recognize the 
limitations, and throw the whole weight 
of our organized effort on cultivation and 
development of well-established plant insecti- 
ades 

S SiDDIQUI 


Caustic Soda Industry in India 


S G SASTRY 
Bangalore 


C austic soda occupies among the 
basic chemicals a i^tion equal in 
importance to sulphuric acid. am> 
nKmia and superphosphate In all 
the advanced countnes of the West, eg 
Germany, England and America, the pro¬ 
duction of cmistic soda runs to milhons of 
tons a year, and serves as an index of the 
hh^ly advanced state of the chemical 
inoustiy in those countnes In this respect 
India's dace among the producers of this 
chemical ia woefully backward 
‘The present demud for caustK soda m 
India V estimated to be 70,000 tons 
a yaUj sHiile the production m the coun¬ 


try is not more than 10,000 tons a year. 
The balance of 60,000 tons is obtamed by 
imports mainly from England and, more 
recently, from Amenca, B^um and other 
countnes 

From the national point of view, it is 
imperative that we should expand thb 
indnstry m India, and every encouragement 
should be given to those who have started 
manufacturing this important key chemn^ 

Any assistance or protection nven to the 
maniuacture of caustic soda m India should 
not m any way increase the burden of the 
consumers by increasing the cost of imported 
article m the form of protective duties The 
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only kwfcal way to assist the industry will 
be in tne form of a subsidy, to be paid in 
arrears, on the actual tonnage of caustic 
80 ^ produced and sold by each factory 
The quantum of subsidy to each factory 
will depend on its location and concomitant 
manufacturing conditions This procedure 
has already bm adopted by the Government 
who, on the recommendation of the Tanfl 
B(Niid, granted an ex gratta subsidy to the 
MtUitr Chemical Corporahon when they 
appbed for assistance two or three years ago 
When grantmg the subsidy, strict condi¬ 
tions should be laid down that the Indian 
manufacturers will introduce all economies 
possible and make provision for the expan¬ 
sion of the mdustry simultaneously by the im¬ 
port of up-to-date machmery and equipment 
Caustic soda can be manufactured by two 
methods (a) starting with soda ash or 
sodium carlMnate and causticizuig with 
calcium hydroxide or hydrated lime This 
gives a dilute solution of caustic soda, which 
will have to be evaporated to obtain solid 
caustic soda The success of the process 
depends on the purity of lime u^ for 
causticizing, the cost of fuel, and the scale 
of operations, (b) electrolysis of common 
salt The only raw material required is 
common salt, power should be available at 
cheap rates The snag in adopting the 
process m India is the disposal of chlonne 
that is produced simultaneoudy with caustic 
soda. For every 23 tons of caustic soda 20 
tons of chlonne are obtained The chemical 
mdustnes m India which can utUize large 
quantities of chlonne are few Bleachmg 
powder IS required in the textile mdustry, 
but the consumption of bleachmg powder 
has suffered due to competition from hydro- 
goi peroxide. Chlonne is used for water 
purification, but the actual tonnage used for 
this purpose is small The paper mills 
require both caustic soda and chlonne, but 
all the progressive paper mills have their 
own electrmytic alkali plants of the sue 
required to meet their requirements The 
caustic soda required by the rayon mdustry 
should be of the highest grade of punty, and 
for this purpose it is usvml to use mercury 
cells uisteaa of diaphragm cells for the 
electrolyiis of high piinty sodium chlonde 
1 would earnestly ^^eal to the Tanf! 
Board to mvestigate why the causticuaticm 
method should not be adopted to a far 
greater extent, and the existing facilities 


enlarged for a greater output The im¬ 
mediate advantage will be the increased 
production of soda ash or sodium carbemate, 
thereby bnnmng down the pnee of sodium 
carbonate By cakming the lime carbonate 
that IS obtained as a by-product m rotary 
kilns, the carbon dioxide required for sodium 
carbonate manufacture can be secured and 
the calaum oxide re-used for causticizing 
purposes The annual output of soda ash 
in Dhangadhra and in Mithapur is reported 
to be 50,000 tons each If either of them 
can double the output and the extra 50,000 
tons of soda ash used to prepare caustic 
soda on the spot, vre shall be able to pro¬ 
duce an additional 37,500 tons (approx) of 
caustic soda m the country 
Generally speaking, the cost of producing 
caustic soda in India by any of the processes 
IS much higher than m other countries There 
arc several reasons for this (a) to begm with, 
our capital costs in India per unit prrauction 
are higher than in other countnes, (b) our 
scale of operations is small and the propor¬ 
tion of overhead expenses and salmes of 
techmeal staff is proportionately high, (c) 
neither high punty common salt nor high 
punty lime is available in India. The cost of 
puniication of common salt and the disadvan¬ 
tage of using low-grade lime add substan¬ 
tially to the unit cost of production, (d) the 
cost of fuel in India is higher than m other 
countnes, (e) the freight charges on Indian 
railways are high and this adds to the cost of 
production , and (f) except m Mysore and at 
Mettur the cost of electnc power is high 
The important requirement is to step up 
the scale of operations and thereby bniig 
down the pnee of the product It is un¬ 
fortunate that even m areas where there 
IS a sizable demand for caustic soda, the 
mdustrialists do not co-operate with ea^ 
other and partiapate m a common en¬ 
deavour Take for example the aty of 
Bombay with its textile mills, soap factories, 
vegetable oil relinenes and the new rayon 
factory The total annual demand of these 
and a large number of other mdustries 
requiring caustic soda will come to at least 
10,000 tons Yet, we have not got one large 
caustic soda factory with this output Api^ 
from the advantage of large-scale production, 
there will be an important savmg m the cost 
of fuel Instead of evaporating the liquor to 
solid caustic soda mvolving heavy einendi- 
ture on fuel, the caustic sou required oy the 


18S 



J SCI INtHJSTR RES, V 9A. 1950 


factonos can be supplied as liquor in tank 
wagons If the manufacturers do not co¬ 
operate, the Government of India should 
establish a large caustic soda plant within 
the Bombay area and compel all users of 
caustic soda and chlorine to get their 
supplies from the Government factory 
It should be possible to have jointly owned 
caustic soda factones at Ahmedabad, Coim 
batore, Bangalore Calcutta Kanpur and 
Delhi If these to operative or jointly owned 
factones come into existence, we may gradual¬ 
ly do away with imports of caustic soda 
The Geological Survey of India are carw¬ 
ing out a survey for new sources of high- 


grade lime Tins work will have to be 
mtensified India is depending mainly on 
sea salt for her industrial needs and the salt 
manufactured is unfit for chenucal industnes 
The Government of India should take steps 
to improve the method of salt manufacture 
Research m this direction was started under 
the auspices of the Council of Scientific & 
Industnal Research but the problem does not 
appear to have been pursued to its logical end 
The Council of Scientific & Industnal 
Research should undertake mvestigations 
on the problem of high punty sodium 
chlonde and also explore the possibihties 
of utihzing surplus chlonne m mdustry 


Environmental Factors & Human G>mfort 


N K PATWARDHAN 
Butldtng Research Untt, C SIR Roorkee 


A MEETING of the scientific officers 
of the Commonwealth* countries was 
held in London on 7th February 
1949 to consider the problem of 
physiological and other factors affecting the 
working and hvmg of people m tropical 
countnes Some work was already begun 
m Australia on these Imes and it was decided 
that the Commonwealth Experimental Build¬ 
ing Station Australia should work as a 
co-ordinator for all data Almost all the 
Commonwealth countnes arc taking part m 
this project^ 

As a result of discussions at the Conference, 
the followmg problems were considered 
worth investigation 

1 By what means can environments be 
compam ? 

2 What are the effects of different environ¬ 
ments on physical comfort (or discmifort) 
and effiaency ^ 

3 To what extent do clothmg and rate 
of activity influence (2) ? and 
4 can charts be developed to provide 
answers for (1), (2) and (3) for summer tem¬ 
peratures ’ 


* Bntkh Commonwealth Scicntiflc Offlcen Con- 
fonoca 

t Builduw R iae are h Uut (C S I R ) Roorkw 
r^TMoats India in this project 


Research programmes have been drawn 
up and work initiated m the following 
institutes 

1 Royal Naval Personnel Research Com¬ 
mittee of the Medical Research Council of 
Great Bntain Useful data have been col¬ 
lected on the effect of high temperature and 
humidity on naval personnel 

2 Commonwealth Experimental Buildmg 
Research Station Australia 

(i) Development of thermal models for 
predicting the effects of insulation 
shading ventilation and weight of 
construction m dwellings 

(ti) Thermal behaviour of mdustnal type 
building 

(lu) Air cooling m summer and air warm¬ 
ing in wmter by passing air through 
pipes buned m the ground 

(iv) The study of the attic-fan system of 
cooling for Australian conditions 

3 The National Building Research Insti¬ 
tute, South Africa, considers the following 
problems as urgent and important 

(i) What IS the most suitible criterion 
for thermal comfort m severely hot 
climates? 

(ii) Havmg deaded on (i), which of the 
extttmg methods of amw—mg environ¬ 
mental warmth m tehns of a comfort 
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scale IS the most reliable means of 
companng environments under these 
conditions ^ 

(lu) \\ hat are the effcct«« of various ph\ sical 
factors of a thermal environment on 
human comfort and eflficiencv an 1 
what IS the relative importance of 
each in these respects^ 

(i\) To what extent do clothing an I nt 
of acti\it\ influence (in) ^ 

{\) Special building pioblems which anse 
as a result of hi^ intensit\ of sohr 
radiation in the African continent 
These art (a) comfort studies an I 
design of bull lin^s an I (b) design 
of buildings to meet seasonal requite 
ments 

4 Work dm in India Considerable 
amount of original work has bten done 
b\ the Industrial Health Rcsoarrh Lnit of 
the Indian Reseanh Fund Association^ on 
the effect of eniirunmintal conditions such 
as lighting temperature humidity ventila 
tion and dust on the comfort of working in 
certain industrial establishments in and 
around (alcutta Reduction in noise has 
been found to increase the output in jute mills 
The comfort ranges of different environment 
al factors have been studied The Bntish 
and American indices of comfort are not 
stnctl) applicable to Indian conditions 
The design of kitclien in buildings in 
Indu demands special attention Smok\ 
kitchens which are common in India are a 
source of discomfort The H\derabad Engi 
neenng Research Laboratories* have exa 
mined this problem in considerable detail 
The factors leading to fatigue and efti 
ciency m raper and textile mills an being 
mvestigated at the Laboratones of Lx 
perunental Psychology Lucknow Lniversitv 
Similar studies are also being earned out 
in the Calcutta L niversitv 
Problems concerned with the physiologv 
of air force and army personnel are being 
investigated under the auspic es of tlie 
Defence Department 
Researches on the utilization of earth 
stored heat for cooling in summer and heating 
m winter are being earned out at the Build 
mg Research Unit (C S I R) Roorkee* 
Useful mformation r^ardmg house cons 
truction and thermal comfort m north 
India has been collected* As a result of 
the above c^iservationa the following con 
elusions are justified 


1 There is no relationship between high 
ceilmgs and summer comfort for masonry 
residences The height of ceilings may 
without inconvenience be reduced to 9 

2 A two storey ed plan even for small 
houses needs senous consideration if the 
house Is to have six or more rooms a central 
hallway with doors opening from it into all 
the rooms is recommended 

3 \11 doors should normally be single 
leafed and about 2) x6f 

4 There should ht. at least 4 sq ft of 
transom space between every room and its 
adjacent room with which it (ommunuates 
Within the house This will afford through 
ventilation near the ceiling level Tran 
soms tan be made in the spaces between 
doors and ccihngs 

5 Fvcrv livin^ room should have liberal 
window spate reaching at least from a 
height of 4 to 8 from the floor 

6 Porrh sh iding foi the summer sun is 
recommende I The porch should be so 
designed that it would not hinder sunlight 
during winter If porch shadmg is not 
feasible for a window it should be provided 
with a hinged shutter shade on the outside 

7 Rooms should liave windows rather 
than doors for light and air Windows can 
be provided with screens 

Data are being collected at the Building 
Research I nit on comfort conditions in 
village houses in India Work is also in 
jirugress on the development of sun-dned 
roofing tiles suitable for village houses* 

It is suggested that the physiology depart 
ments of medical colleges in India should 
collect data on the physiology of clothing 
and other fac tors affecting the life and work 
of people m their respective areas Clunatic 
surveys should also be conducted under the 
aegis of the Meteorological Department and 
comfort charts for different areas prepared 
which would help architects and budding 
engmeers in designing buildmgs 


RlrCRC\CLS 

1 Inn Report IhUih 1 esearch Fnmd Ai^sociahon 

1948 

2 Haju Hyderabad Lngineeting Research tabora 

torv 

3 Report of the AcUwUes of the Building Research 

I nit 1949 

4 Thoburn Tnvate communication 

5 Low Cost Houses Building Research Unit 

Bull ^o 1 1949 
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THE NATIONAL FUEL RESEARCH 


OPENING CEREMONY, 


T hird m India's chain of National 
Laburatones, the National Fuel Re¬ 
search Institute, Dij^vadih (Bihar), 
was declared open on April 22, 1950, 
by the President, Dr Rajendra Prasad The 
foundation-stone of the Institute was laid 
on November 17, 1946 
The establishment of the National Fuel 
Research Institute fulfils a long-felt need 
and satisfies a demand that has persisted 
for some decades India has large supplies 
of iron ore Her supplies of coking coal, 
however, are not over-abundant The effi¬ 
cient utilization and conservation of these, 
besides research into the up-grading of coking 
coal by mechanical processes are, therefore, 
of considerable importance Successive C oal 
Commissions in 1928, 1936 and 1946 urged 
the scientific investigation of these problems, 
and the Fuel Research Comrmttee of the 
Cottneti of Scteniific & Indvsinai Research, 
constitute in 1940, examined the cjuestion 
in detail and recommended the establishment 
of a F^al Research Station Dr S S Bhat- 
iiagar,r0irector of Scientific & Industrial 
Research, proposed to the Government of 
India in 1941 the establishment of a Fuel 
Ressarch Institute as one in the cham of 
National Laboratones in the post-war 
development programme The Government 
of India acceded this recommendation, and 
sanctioned grants for the purpose in 1944 
The Institute was fortunate m secunng the 
services of Dr J W Whitaker as Director, 


who assumed charge of Ins duties in April 
1946 

Fuel research was being activeh pursued 
under the auspices of the Coumtl in tem¬ 
porary laboratones at Dhaiibad during the 
last three years, and valuable results have 
already been obtained A beginning was 
made with the physical and chemical surveys 
of Indian coals Detailed studies were 
undertaken on the waahabilitv of coal from 
Jhana, Ranigan], Bokaro and C P coalfields, 
and expenmentd work initiated on the manu¬ 
facture of synthetic petrol by the Fishcr- 
Tropsch process This work, besides helpmg 
in the training of necessarv personnel, laid 
the foundation of a sound procedure in the 
sampling, analysis and testing of Indian 
coals Under the aegis of the Fuel Research 
{ommittee, two valuable reports, The IFosA- 
aMity of Indian Coab and The Blending of 
Coals for Coking, have been published A 
handb^k on Indian Coah containing all 
available information in a classified form, 
has been issued 

The National Fuel Research Institute is 
situated amidst picturesque surroundings 
on a 170-acre estate, a generous donation by 
the Raja of Jhana. The laboratones have 
been carefully planned The layout allows 
for centralization of services and stores, and 
permits expansion of the building to 2 or 3 
times the present floor area Simplicity, 
convenience and efficiency have bera Uie 
considerations whKh have governed the 






INSTITUTE, DIGWADIH 


design and la\out Refrigerative (onling 
has been adopted for tlie air-conditioning of 
the laboratories because of the high humidity 
of the atmosphere dunng the summer and 
monsoon seasons Care has been taken to 
pretent the possibihtt of noxious fumes 
from one laboratorv biung disibarged into 
another The laboratories an* built on a 
unit basis, each unit or room aic ommudating 
2 research workers and 2 assistants The 
walls duiding the laboratones are of com¬ 
paratively light structure and easily re¬ 
movable so that, should it be desir^ to 
convert two or three rooms into one largo 
labo^ato^>^ the change-over can be effect^ 
with case The water supply is dravn from 
a well, 15' dia x 120' deep, and ^lumpeil into 
a reservoir in which the pressure is developed 
by means of entrapp^ air An automatic 
de\nce has been installed for maintaining 
the necessary pressure The system is eco¬ 
nomical, gives water at high pressure, and 
obviates the need for the construction of a 
water tower Residential accommodation 
has been provided for the staff on the estate 
The scope of the Institute covers the whole 
held of fuel reseaith — fundamental and 
applied — but for some time to come the 
Institute will pay greater attention to coal 
and Its by-products The short-term pro¬ 
gramme includes the rapid phy-sicai and 
chemical survev of Indian coals, their 
WBshability, cclcmg and blending Low, 
medium and high temperature carboniza- 



Dr ] \V Whitaker Director. National 
Fuel Research Institute 

tion and gasification on selected seams will 
be studied with a \iew to immediate exploita¬ 
tion of the results The long-range pro¬ 
gramme embraces a detailed sur\'ey of Indian 
coals, investigations on their carbonization 
and coking properties, detenoration of cnal 
during sfor^e and weathering, de-ashing 
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Dr Rajkndra Prasad, thk Prrsidknt of the Indiw 
Republic, opbnino the Furl Kkbbarch Institute 


of coal for the market, coal- 
washmg, boiler plant, com¬ 
bustion enginecnng, etc) 
In addition, there will be, 
under the control of the 
Fuel Research Institute, the 
following 6 Regional Coal 
Survey Stations to conduct 
ph^-sical and chemical survev 
of coals (1) Dishergarh 
( Ranigan] Field), (2) Dig- 
wadih (Jharia Field), (3) 
Ranchi (Bokaro-Ramgarh- 
Karanpura Fields), (4) 
Umana (Eastern States 
Coalfields, Vindhja Pra¬ 
desh). (5) Kamptce (Central 
Provinces ('oalfields), and 
(6) Dibrugarh (Assam 
Field) 

Discussing some aspects 
of fuel research, Dr J W 
Whitaker referretl in parti¬ 
cular to the schemes on low 
and high temperature car¬ 
bonization and by-product 
ret over}, experimental 
hydrocarbon synthesis, coal¬ 
washing and puUenzed fuel 
research The implementa¬ 
tion of these schemes need¬ 
ed considerable funds “ Fuel 
technolog} ”, he observed, 
" IS essentiall} a branch 
of chemical en^ineermg and 
to attempt engineering with¬ 
out plant IS to build castles in 
the air At the la} ing of the 
foundation-stone, I mdicated 


and preparation of coal for the market, 
Bteam-raising and pulverized fuel-finng and 
briquetting Hydrogenation and oxidation 
of coal to obtaui synthetic petrol, lubneants 
and material for the production of d\es, 
plastics, pharmaceuticals and alhed products 
will form an important part of the research 
prwramme 

The work of the Institute is to be earned 
out in 6 main divisions, viz (I) Coal Sur\e} 
and General Analysis, (2) Carbonization and 
By-products, (3) Liquid Fuel (including 
hwrogenation of coal, synthetic fuels, petro¬ 
leum and substitutes), (4) Physics (m- 
cluding X-ray studies and spectroscopy), 
(5) Gaseous Fuels (including gasification), 
and (6) Engmeenng (including preparation 


that the minimum expenditure on the Ins¬ 
titute would be of the order Rs 15 to 20 
lakhs per annum The expenditure in 
other coal-producmg countries of the world 
IS far higher In America, it is about 
Rs 1,000 lakhs, in Great Bntain, Rs 100 
lakhs The question is, ' How can Rs 20 
lakhs per annum be raised in India ' A 
suggestion which would appeal to all is that 
the coal itself should largely provide for the 
research into its own b«t uses A levy of 
one per cent or even half of one per cent 
on the price of coal should be made, and the 
funds devoted to research, le to the in¬ 
vestigation of how such fuel ma} be Imt 
utilu^ for the countr>''s good .. Let us 
take half of one per cent, i e one anna per 
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Production of Nicotinic Acid in India* 

N RANGASWAMYt & B H KRISHNA t 


N icotinic acid, an important member 
of the vitamin B group, has been 
prepared from a variety of starting 
materials such as nicotme, p>Tidine, 
3-picolme, quinoline and 8-hydroxy qumohne 
Of the several methods of production, 
mention may be made of the oxidation of 
nicotine and 8-hydroxy qumohne with nitnc 
acid, and of qumohne with potassium per¬ 
manganate or hydrogen peroxide These 
processes are reported to be used m Germany 
to a large extent^. Qumohne and pyndme 
are used as starting materials m America* 
Quindme is oxidized m the hquid phase with 
sulphuric aad using selemum as catalyst, 
and pyndme is brommated m the vapour 
phase to yield 3-bromopyndine which is 
then converted to cyano-pyndme, hydro¬ 


lysis of cyano-pyndme under controlled con¬ 
ditions gives nicotinamide or nicotinic acid 
Investigations have been conducted by 
us on the economic aspects of raw matenals 
for the production of mcotinic acid Nico¬ 
tine has often been suggested as the starting 
matenal Tobacco waste contammg suffi¬ 
cient nicotme is not available at sufficiently 
low pnees to make the extraction of the 
alkaloid economical in competition with 
qumohne or pyndme Comparatively larger 
quantities of chemicals are requim tor 
oxidumg nicotme, and under the conditions 
obtaming in India at present, nitnc acid, 
potassium permanganate and hydrogen per¬ 
oxide are prohibitively expensive 
It IS mteresting to mention here that 
selected vaneties of tobacco containing as 

The publication of the paper was 


* Abstract of a paper received for publication in July 1949 
withheld at the auuors' request 

{ Glaxo Laboratories (India) Ltd , Bombay 
Devdopmsat Officer, Indian Penicillin Committee, Haffltine Institute, Bombay 
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high as 10 per cent nicotine (on dry leaf 
bans) are grown in Germany aim utili^ for 
the prodnction of nicotmic aad* Also the 
{Mocess of v^ionr phase oxidation of nicotme 
to nicotfaie mtnle in the presence of vanadium 
pentoxule catalyst is clauned to give an }ield 
op to 51 5 per cent of the theoretical* 
Preliminary mvestigations have shown that 
catal} tK hquid phase oxidation of qumolme 
with sidphunc aiod oilers the most promising 
method for the production of nicotmic acid 
m India at prices comparable to those prevail 
ing m the United Kin^om or Germany The 
process has the advantage of utilising mate 
nals easily available by import or pr^ucible 
m India and the process could m adopted 
for oxidising nicotme from tobacco wastes 
Qumolme from coal tar is available at 
present at prices more favourable than that 
produced by synthesis The synthetic pro 
ductum of qumolme was however studied 
m detail so that should necessity arise a 
process for the production of this basic 
material from aniline glycerol and sulphuric 
arid readily available m India may be at 
hand for exploitation Yields as good as 
those reported from Germany were obtamed 
The results obtamed by previous workers' 
show that no well-definra correlation exists 
between mcotmic acid yields on the one 
hand and the concentration of sulphuric 
acid temperature time of reaction and the 
quantity of ratalyst used on the other 
Usmg 4 to 14 lb of qumolme per batch 
several experiments have been earned out 
to obtam data on which pilot plant trials 
can be based It was possible to work up 
these quantities m glass flasks by dropwise 
addition of qumolme (punty 95 per cent) 
m snlphunc aad after the start of reaction 
and stiU to mamtam the temperature condi 
twns for contmuous oxidation 
The reactions were earned out m ^ to 50 
htre fladu heated electrically by mantles 
The selemum formed a silvery pool at the 
bottmn of the flask and the liquid above 
^vas continuously agitated to ensure uniform 
reaction and to prevent breakage of the 
flask The gases evolved consistmg of 
sulphur dmide carbon dioxide and water 
vapour were cooled m a tubular condenser 
The wato* was collected m a receiver and 
the sulphur dioxide was absorbed m a 
adntion of soda aidi A contmuous draft 
sras maintained by a pump The reaction 
was s topped whn the approximate theore 
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tical quantity of water was collected At 
this stage the temperature of the reaction 
mixture was m the range of 305” to 310X 
Beyond 285”C a small quantity of selemum 
escaped as a fine ted spray and settled on 
the walls of the condenser and the receiver 
The end of the reaction was maiked by 
foaming of the mass The residue m the 
flask was withdrawn diluted under vigorous 
station and the tany matter filter^ off 
The filtrate was neutraWd with sodium hy 
droxide filtered again and decolourized with 
carbon The nirotmic acid was pieapitated 
with copper sulphate as copper nicotinate 
which was filterro washed and decomposed 
with hydiwen sulphide m an aqueous sus 
pension The sludge of copper sulphide 
was filtered off and the nicotmic acid 
obtamed from the filtrate by concentration 
and crystallization 

The overall yield of nicotmic acid m 
these experiments was between 50 to 60 
per cent of the theoretical Agitation of 
the reaction mass had a pronounced effect 
on the yield but with the laboratory set 
up of the dimensions described it was not 
possible to provide eflKaent agitation as 
could be easuy accomplished m a pilot plant 
or semi works scale Yields up to 75 per 
cent have been reported m American manu 
factunng practice* 

Our work has confirmed the possibility 
of making nicotmic acid m India at a 
reasonable cost 

The results of our investigations are suffi 
aently encouraging to justify the installa 
tion of a pilot punt with a capacity of 
15 000 to io 000 lb of nicotmic acid per 
annum for obtaining further data 

The authors are mdebted to Messrs Sara 
UuttChemtcals Baioda m whose laboratoriM 
these imestigatKMis were earned out 
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Rubber in Industry—a Survey 
of the Applications of Research 

JAMES LAWRIE 
Editor, " Chemical Products ” 

T he steadily increasing use of natural do not have the same C E D, it must be 
rubber m a wide vanety of manu- concluded that their molecules cohere with 
factures is the direct result of different energies depending parity upon 
research, much of which has been the chemical nature of the moleculea and 
conducted in Great Britain, notably at the partly on the way they pack together 
Welwyn Garden City laboratones of the Mixing two liquids involves changes m these 
Brttish Rubber Producers'Research AssoctatioH intermolecular forces by bringing unlike 
Here, the Director, Dr Geoffrey Gee, has molecules close together and these are 
investigated the nature of an oil-resisting reflected m the abwiption or evolution (rf 
rubber with considerable success A rubber heat For many types of liquids it is found 
molecule is long and cham-like possessing a that the controlling factor is the difference 
high degree of flexibihty Within luiuts the between the C E D of the two liquids 
molecules vibrate, relatively mfrequently The sign of the heat change involv^ in 
they separate sufficiently to slide bodily imxmg offers very direct evidence as to 
over one another whether mixmg is due primarily to thermal 

A |Hece of vulcanized rubber, dropped energy or to speafic attraction forces The 
mto benzene, swells to several times its size heat of mixing rubber with a bquid ran be 
but retains its shape With raw rubber a calculated from accurate measurements 
further stage ensues, m which the rubber over a range of temperatures of the vapour 
flows and ultimately disperses Inevitably pressure of the bquid above mixtures of 
one tends to form a picture of the rubbw rubber and liquid Appbed to the system 
attracting and holding the liquid with some natural rubber + benzene, this method 
strong force This picture is now bebeved shows that 

to be entirely false and an alternative ex (a) the thermal mixing tendency (entropy 
planation of the phenomena of swelling of mixing) is very large, and 

and scdntion has b^ given (b) that heat is absorbed 

Rubber, from the standpomt of solubihty, Thus the picture of rubber offering a 
IS a liquid This may seem surprising, but strong attraction to the oil is completely 
Its meuanical properties make it clear that wrong Any such attraction would mean 
the rubber molecules have a good deal of that the mcrease of energy would be negative, 
freedom to dip piast one another, which is and it is found to be positive The true 
just the charactenstK that is associated with explanation of the imbibition of oil by rubber 
the liquid state llie absorption of oil by is the same phenomenon as underbes the 
robber is thus to be regarded as the mixing mixing of simple gases and liquids, namely 
of two liquids — rubber and oil The ]»ol> an mcrease m entropy brought about by the 
lem to be solved was whether there is really natural tendency of molecules to mix by 
some force of attraction between the nibbw thermal motion The fact that swelhng 
and the oil or whether these liquids mix occurs has nothmg to do with any attractive 
because of their thermal motion forces between rubber and oil 

If we cmsder the mixing of two bqnids, a This way of considering the swelling and 
factor becomes important The molecules solution of rubber has bem extended by Dr 
of a Bquid are clow together and, therefore. Gee mto a semi-quantitative theory ror a 
exert strong forces on one another These given rubber the solvent or swelhng powers 
ere measured by the cohesive energy of a range of liquids will depend upon thar 
density (CED), equal to the latent heat CED relative to that of the rubber 
of evapontion per c c As different liquids An " oil-resistmg " rubber is aonply one of 
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1*10 1 —Flbxibls barrel type coupling 

high C E D whili* the poor petrol resistance 
of natural rubber is a result of its low C E D 
The C F D of rubber is unaffected by com 
pounding and the only wa> to change the 
C E D of natural rubber is b> chemu al 
modification and approximate rules can be 
drawn up showing the effects of different 
types of grouping Thus m pnnaple it 
w(^d be possible to predict roughl\ the type 
of structure needed to produce resistance to a 
given liquid 

Radio-Isotopes ft Rubber 

The introduction of artificially produced 
radio isotopes has already yielded excellent 


results in many fields of science and rubtM 
research laboratories are also using this new 
tool Their use as tracers forms the 
resent mam application it being possible 
y the use of active molecules to follow 
reactions from the start of a process to its 
finish One such application has been in 
studies of the vulcanization of rubber by 
sulphur m efforts to find out the disposition 
of this vulcanizmg agent tor this purpose 
radioactive sulphur is used a practice 
following that of research in coking processes 
where radioactive sulphur in the coal makes 
it possible to determme which part of the 
sulphur ui steel came from the coke and 
which part from the iron 

The addit ion of radioact ive copper is 
being used to determine the solubility of 
copper in rubber and it is possible that 
similar use of radioactive isotopes will be 
instrumental in settling the vexed question 
as to the chemical or phy sical nature of the 
rubber to metal bond 

Bonding 

Perhaps the most staking development 
in the use of rubber in any form of engineenng 
is the evolution of the rubber to metal bond 
Bonding can be effected by several methods 
such as cementing adhesives etc but the 
method most usc^ is that of brass plating 
bonding in which the metal part is cleaned 
and given an electro deposit of brass 



Pig 2 — Portioks or unrubberiied ( left ) and rubberized ( right ) carpet after ah 

ACCELERATED ABRAglON TEST 
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Fio 3 — Small osar and rnginbers’ square 

AND DIVIDERS, COATED WITH VULCANIZED FILM 
USING A HEAT-SENSITIZED VULCANIZED LATEX 
CONTAINING SODIUM BENZOATE 

Surprisingly, and contrary to common prac¬ 
tice, it IS unnecessary to have a mechanical¬ 
ly rough surface What is important, of 
course, is to ensure perfect adhesion of the 
brass to the steel or other metal The 
rubber, shaped to requu^ments, can then 
be moulded, bonded and vulcanized m one 
operation to the metal 

The reasons for the tenaaous strength of 
the bond between the rubber and the metal 
have been much investigated, but the exact 
mechanism is not yet fully understood — it 
may be primarily either physical or chemical, 
but the mam fact is that it functions, and 
functions extremely well, enabling rubber to 
be used m shear, which imposes more severe 
stresses than does compression, thus permit¬ 
ting Its flexible and elastic characteristics 
to be utilized to the fullest extent 

'*PoBltax'* 

Dr C M. Blow has evolved a new form 
of natural rubber latex known as Positex " 
m which the latex has a reversed charge 
Its action can be stated bnefly, surfaces 
with like charges repel, surfaces with unlike 
charges attract Textile fibres m contact 
with alkaline solutions carry a negative 
cbaige, the particles of normal rubber latex 
also carry a nasative charge There is thus 
no mutual attraction In " Positex " the 
charge of the particles has been reversed to 
positive, but not by acidification, so that it is 


possible to have a textile fibre and a rubber 
particle in the same (alkaline) medium with 
unhke charges The particles of rubber 
are attract^ to the fibre and deposited 
thereon This process is already being 
adopted by textile makeis as it lends itself 
to the production of unique designs on the 
material 

Gorrofllon Inhibitors 

The study of organic mhibitors for cor¬ 
rosion prevention has been earned out at 
the Welwyn laboratones m conjunction 
with the Chemical Research Laboratory, 
D S I R , with particular reference to wrap- 
pmg matenals and for the prevention of rust 
on stored metal goods, hand tools, etc It 
has been found that the inclusion of up to 
5 per cent sodium benzoate m latex pro¬ 
vides a film which prevents oxidation but 
which can easily be stnpped from the article 
when it IS required This development is 
interesting in that, previous to its mscoverv, 
similar ** skm " and spray matenals, extensively 



Fig 4 — " Rubazotb " soft expanded rubbbs 

WILL AFFORD PROTECTION TO THE MOST DELICATE 
INSTRUMENT ThIS PHOTOGRAPH ILLUSTRATES A 
WATCH CASE UNRD WITH " RUBATOTS ' PADS CUT 
AND PUNCHED TO SHAPE 
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FlO S — CONTAINBR UNKD WITH EXPANDED 
BUBBEE POB CONVEVAECB OF RADIO VALVES AND 
SPABES ( Courtesy bxpsutded Rubber Co Ltd ) 


used for protecting servue vehicles, etc , had 
to be purchased from dollar countnes. 

CooductlvB Rubber 

Rubber specially compounded to act as a 
heat-providing element is a revolution in 
rubber usage, in which the conventional 
insulating properties are reversed This 
special rubber is suj^bed in sheets and, 
by attaching suitable electrical connections 
to It and enclosing the sheet m conventional 
insulating robber, it forms a heating pad. 
A practical heating element can be made 
and designs have already been installed for 
24 to 28 volts on aircraft, 32 volts for farm 
ai|d railroad cars, 115 i^ts for domestic 
i)P and 220 volts for industrial purposes 
Ceiling heating by means of conductive 
rubber enables neat to be directed where it is 
required — the element can be backed with 
a reflecting sheet of metal foil Research 
wCNtIters wfll be mterested in adaptuig this 


type of robber to tbar own uses for mam- 
taiDiiig steady and constant heat in vaifams 
items of qjpantns — the robber can be 
used to give an aU-roond supply of heat in 
incubators, and its flenbility enUxles it to be 
wrapped around bulbous glass flasks, glass 
and other supply tubes, etc This is partte 
rularly useful where inflammable liqoiH^ 
usually of low boiling pomt, are in umT 
The Brthsk Rubbar Dmdofmetd Board, Mar¬ 
ket BtnUttsgs, London EC 3, are tdile to 
give advice on the ose of this and other 
typra of rubber 

To end this brief survey on a lighter note: 
Van Rossem has earned out work on the 
phenomenon of light production on elon- 



Fjc 6 — AmtI'Vibbation mountino fob 

MACHIMBBY 



Fic. 7 — ROBASOTE " COVBBS FOB AMFOUUS 
PBOVIDE NOT ONLY ADBOOAtB PBOTBCTIOM FOB 
THE AMPOULE BUT ALSO BNABLBS THE CONTBHTB 
TO BE BBBM 



SRlXAintAH M ta : HIGH tEUPBRATUKB ALLOYS FOR CAS TURBIMRS 


gatinf vulcaniied rubbos. If a this sample 
of vmcanixed nibbo’ u tom m a dark room, 
it shows light effects The explanation 
appears to be that, on elongatmg vulcanized 
rubbers contaming fillers, the adhesion of 


rubber-filler partides is broken and etectncal 
charges appear on an extremely large sur¬ 
face, which lead to mnumerable diiicharges 
mto surrounding vacuoles,' causing the light 
phenomenon observed. 


High Temperature Allosrs for Gas 
Turbines—Literature Report No. 5 


B S SRIKANTUH & B R NIJHAWAN 
NattomU Metattwrgtcal Laboratory, Jamabedfar 


T he study of alloys for high tem¬ 
perature service has assumed im¬ 
portance only m recent years This 
has, to some extent, rollowed the 
developments in gas turbine design, and 
most of the advance has taken plue only 
after 1939 The earlier types of gas turbine 
engmes failed^ because too large a percentage 
of the power developed was required to drive 
the inmoent compressors in 1939, how¬ 
ever, high effiaency compressors and alloys 
whKh could withstand a temperature of 
1500*F were developed to overcome this 
defect 

The useful work obtainable from the gas 
turbme mcreases very rapidly as the com¬ 
pressor inlet temperature is decreased and 
as the turbme initial temperature is in¬ 
creased As the gas tempmtuFe goes up, 
the amount of au to be handled is pro¬ 
gressively smaller Thus m the gas turbme 
we have bulky machinery producing httle 
power (since it works at lower temperatures) 
Compaq to power plants that are com¬ 
pact, light in weight and of good overall 
efficiency 

The problem, therefore, m designing a 
successful gas turbine plant is that of finoung 
smtabk materials for operation at the high 
temperatures required for a thermal efficiency 
comparable to that of a steam turbme or 
dieael aigine. 

The first factor that has to be taken mto 
consideration is the tensile strength of 
materials which is reduced at high tem¬ 
perature The second factor is that of 
creep strength The phenomenon of creep 


becomes apparent m prolonged exposure at 
high tempmtures Creep exhibits itself as 
a growth or elongation of the material when 
subjected to load and the rate at which it 
takes place depends upon the load applied 
and the temperature 

The important properties to be satisfied 
by the material for rotor blades are high 
resistance to oxidation and creep and high 
fatigue strength at elevated temperatures 
Another factor mvolved is that of working 
the material at high temperature m manu- 
facturmg the blades This is avoided to a 
certam extent m the case of parts made by 
casting 

The Stay-blade Steel 

This steel was first used m the Whittle 
engine The typical composition of stay- 
blade steel given by Hw* is CO, 22, 
St, 1, Mn, 060, Cr. 200, Ni, 85 and Ti, 
1*2 per cent The normal heat treatment 
consuts in air cooling from 1050°C, followed 
by a reheating for 1 hr at 800*C from 
which temperature the material is agam 
cooled The proof-stress tests show that the 
proof properties are substantially mamUin- 
ed at a temperature of SOO^C and are 
good at 600X The steel has also useful 
d^[ree of fatigue resistance and at normal 
temperature has a fatigue resistance of 21*75 
tons/sq m 

The creep resistance of this steel has been 
tested by the '* time yield ” method The 
" tune ^eld " stress is approximately eqm- 
vaJent to a rate of creep or one^nillionui of an 
incb/hr The ^lecinien placed under the 
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" tune yield ” stress should not show an 
extension exceeding 0*5 per cent of the 
gauge length in the first 24 hr and dunng 
the next 48 hr should show no further ex> 
tension within a sensitivity measurement of 
10^ in on a 2-in gauge length 

The " tune yield " values for stw-blade 
steel according to Hall are given in Table I 

Stay-blade steel is an austenitic steel and 
possessea a low coeGhcient of expansion 
associated with this type of steel 

R-Bz 78 

This steel is an improvement over the 
earlier developed stay-blade steel It ana¬ 
lyses to C, 0*07, Si, 0*07: Mn, 0*08, 
6, 14*0, Ni. 18*0, Mo, 3 75 , W, 3*6 and Tt, 
0*6S per cent The normal heat treatment 
for this IS as follows air cooling from 
1050”C, soakioc for 3 hr at 800”C and air 
cooling and aoafcing for 48 hr at 600X and 
air cooling The reiiatance to creep of R-Ex 
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78 steel on the basn til “ time yield ” test 
IS jdven m Table II 

The fatigue properties of this steel in the 
Hai(^ test on the basis of an endurance of 
40 X 10* cycles completed in about 300 hr 
are as follows. 

T«mP , “C Stress 

Umsisq. IN. 

600 12 ± 10 

650 12 ±83 

700 9 ± 57 

The density of the steel (8*05/cm*) is 
higher than that of stay-blaiu stra The 
steel being austenitic has a low thermal 
coefikient of expans^ The thermal con¬ 
ductivity figures for R-£x 78 steel are given 
in Table UI 

HJI. Grown Max Steel 

Most of the noszle blades are produced by 
precision castinra by the " lost wax " process 
H R. Crown Max steel developed by Ftrth 
Vtckars IS extensively used for this purpose 
A typical analysis of this steel would be 
C. 0*&, Si. 1*6. Mn, 0*4. Cr, 23*2, Ni. 11*8 
and W, 2*9 per cent 

The normal heat treatment for this steel 
consists in air coiduig from 1050X. 

The creep resistance accorduig to the 
*' tune tneld '* test is given m Table IV 

The density of this material is 7*9 gm /cm * 
Its thermal conductivity is of the same order 
as R-Ex 78 and the coefficient of thermal 
expansion ranges from 0000015 ( 20* to 
lOOX) to 04)00018 ( 900X) 

Immaculate 8 

This steel which has scale-resisting pro¬ 
perties IS a 25/20 Cr-Ni steel and has good 
oxidation resistance up to temperatures of 
1100* to 1150*C A typical uialysis is 
C, 0 14, Si. 1 36. Mn. 0 30, Cr. 24*35 and 
Ni, 21 5 per cent 

The normal heat treatment is to air cool 
from 1050X The density of Immaculate 
5 steel IS 7*9 m/cm*, and its thermal 
ctmductivity is 0*0^3 C G S units at 15X 
and 0*076 CGS units at 1100*C Imma¬ 
culate 5 IS also an austenitic steel and has 
a low coefficient of expansion 

Fleischmann*>* has desenbed with a 
large number of graphs and photondcro- 
graphs a patentM compoaitioii for this 
new alloy It has been claimed that this 
alloy has a high creep resistance at devated 
temperatures. 
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NimoalG AUoir** 

The Moni Ntckd Co has developed a 
series of alloys known as “ Nimomc " which 
are nickel-chnnnium alloys of different com¬ 
positions These alloys have very good 
oxidation and corrosion resistance and are 
used when only a limited amount of creep 
deformation can be tolerated under steady 
loads at high operating temperatures 

The Nunomc senes consist of three alloys 
Nimomc 75, Nunomc 80 and Nimomc 
80A The composition of these alloys 
falls withm these ranges C,0to 1 0,Si, 1 toO, 
Mn, 1 to 0, Fe, 5*0 to 0 , Cr, 19 to 22 , Ti, 
1*5 to 3*0, Al, 0*5 to 1 5 per cent and the 
balance Ni Nimomc 75 is used for combus¬ 
tion chamber components m most Bntish 
aircraft turbmes Nimomc 80 and 80A are 
standard materials for the moving blades m 
every aircraft turbine in Great Bntam on 
account of their superior creep resistance 
Certain other important properties of this 
alloy include high oxidation resistance, high 
fatigue strength under centrifugal mean 
stress and, above all, satisfactory service 

Nimomc 80 is recommended for service 
temperatures up to, but not over, 7S0“C 
In order to meet high stress-carrying capaaty 
at 750°C and above, Nimonic WA, which is 
a variant of Nimomc 80, has been developed 

Forging ft Heat Treatment 

These alloys b^[m to melt at about 1380°C 
Nunomc 75 can m forged successfully in the 
temperature range 1180° to 1230‘’C Forging 
can contmue down to about 1050°C , but 
becomes increasingly difficult, requinng 
heavier equipment 

Forgmg of Nimomc 80A can be satisfac¬ 
torily pmormed m the range 1050° to 1150°C 
Due to the rapidly mcreasing stiffness of 
this material below 1000°C, frequent re¬ 


heating is necessary, and m fenging turbine 
blades It is fbund preferable to apply only 
one or, at the most, twok blows between 
reheatings The furnace atriinqihere should 
be oxiduing and any fuel used should have 
a low sulphur content 
The heat treatment of Nunomc 80 and 80A 
consists of a solution treatment for 8 hr at 
lOMX, followed by an ageing treatment 
for 16 hr at 700°C Air is the preferred 
furnace atmosphere 

The extendra period of time at the high 
solution temperature causes an altered super¬ 
ficial layer having a maximum thickness of 
0 008 m This layer should be removed 
by machming or other means prior to put¬ 
ting the part into service Nunomc 80 and 
80A are adversely affected by cold work 
The foOowing Bntish Patents, 580842, 
583841. 583162, 583845, 583212, 583848 and 
583793 and their equiv^ent foreim patents, 
relate to the Nunomc senes of alloys, their 

f irocessing and to articles and parts made 
rom them 

A large number of allo}^ have also been 
develop^ m the USA for use at high tem¬ 
peratures and the comprehensive test results 
for these alloys are given m a number of 
papers by Grant*** and Bmder^ 
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Rewards for the Discovery of Uranium Deposits 


Rewasds for the discovery op uranium 
End beryl ores m India, up to a sum of 
Rs 10,(X)0, depending upon the importance 
of the discovery, are announced by the 
Ooveniment of India The new deposits 
would have to be not less than 100 miles 
(in case oi nranhim) and 50 miles (m the 


case of beryUium) away from the known 
draosits and should be capable ci producing 
100 tons of uranium oxide m ore (assaying 
not less than 0*4 per cent UsO«) and 100 
tons of bervl (assaying not less than 12 per 
cent BeOj Det^ are available m the 
Gaxettd of Indta, April 15. 1950. 


203 



REVIEWS 


Chemical Engineering Plant Deelgn, 

by Frank C Vilbrandt (McGraw-Hill Book 

Co Inc, New York), New 3rd Edition 

Everyone interested in the subject of 
chemical engineering should be familiar 
with the earlier editions of Vilbrandt's 
treatise on chemical plant design The 
latest edition shows many improvements, 
many pomts have been revi^ and ex¬ 
tended. and Its usefulness has been consi¬ 
derably enhanced 

If the theoretical and practical exposition 
of unit processes is an important aspect of 
chemical engmeenng, that of plant design 
IS no less important The student of che¬ 
mical engmeenng, as also the executive in 
the profession, needs to have a proper 
perspective of the ments or otherwise of the 
different types of equipment employed m the 
chemical engmeermg Industry, so that he 
may select and install the units suited to 
his particular requirement This purpose 
IS not served by text-books dealing with 
unit processes The author’s treatise meets 
a real need of the chemical engmeenng 
literature 

Text-books m engmeenng cannot be ex- 
pect«l to mcorporate any i^ical or specta¬ 
cular change when they are re-edited and 
re-issued, for rapid and revolutionary devel¬ 
opments are not usual m the engmeer¬ 
mg industry There may be improvements 
m presentation of particular topics and new 
data may have to be mcorporated In this 
considerably large edition, the author has 
made valuable Ganges m the treatment of 
a few topics and brought the data up to 
date. 

The book has been well planned and 
covers all the aspects of the design of che¬ 
mical plant, beginning from the design of 
building, foundation, drainage, mstallation 
of water, steam and other services, power 
transmission and air<onditioniiig The sub¬ 
ject of project presentation is exhaustively 
treated, especially with reference to the 
processes mvolvM, limiting conditions of 
operations, raw materials, Wished products 
and martlet control 


There is a useful and enlarged chapter on 
uahtative and quantitative process flow 
lagrams for materials, emiipment and 
operations This chapter includes a list of 
ictonal flow diagrams and references to 
terature 

The chapter on selection of equipment is a 
cmnplete study of the subject Tne chajiter 
on pre-construction cost and its estimation 
has been thoroughly revised The cost 
data selected ace amenable to modem 
treatment More material is presented m 
this chapter than m the correspondmg 
chapter of earher editions, and it is this 
chapter which has made all the difference 
between this edition and the preceding 
ones 

Considerable new material has been intro¬ 
duced, esjiecially m the chapter on plant 
development and pilot plant The new 
illustrative plant project — cama bensme 
hexachlonde imits — which is descnbed m 
full detail, replaces the ferrous sulphate 
recovery plant treated m the previous 
editions 

The value of the work is considerably 
enhanced by the exhaustive and compre¬ 
hensive lists given at the end of eadi 
chwter for collateral reading 
Ine author enjoys cimsiderable reputation 
and the earher editions of this work are so 
well known that it would be superfluous to 
cmnmend this revised and enlarged edition 
to chemical engmeeis It is a valuable 
addition to chemical engmeenng hterature 

GG.R. 

Mechanical Statics and Dynamics, by 
Ment Scott (McGraw-Hill Book Co. Inc., 
New York), 1949, pp. xi -(- 394. Price 
1450 

Herb we have a new text-book of 
mechanics divided mto two equal parts, 
statics from p^e 1 to page 197 and dynamics 
from pa« IW to page 389, with a common 
index. New text-bwdcs are required from 
time to time for a variety of reasons; 
(1) new developments in the subject neces¬ 
sitate new treatment from a fresh pomt of 
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view, moe revision and alteration of an 
existing book being found inadequate, e 
a book on optics based on the elastic solid 
theory becomes outmoded at a time when 
the electromagnetic theory is the accepted 
one, (2) different groups of students having 
different uutial equipment and aiming at 
differing standards rei^uire different books, 
(3) varying tradition m different branches 
of study makes it necessary for even a com¬ 
mon subject to be treated in different ways, 
e g thernuxlynamics for students of physics 
and of chemistry , (4) a new book is written 
when an author feels he can give a treatment 
simpler than that in existing text-books or 
he may be able to take a more comprehensive 
survey of the subject, and (S) a translation 
may be made of a successful text m a dif¬ 
ferent language Now, the subject of mecha¬ 
nics to the standard aimed at m the present 
book has not expenenced any drastic 
changes, nor is there a dearth of text-books 
on mechanics meant for students of apphed 
mathematics, physics and of engmeenng 
The present book is not, of course, a transla¬ 
tion Hence we should try to find out if the 
selection of material or method of presenta¬ 
tion show novelty and sujienonty As 
compared with the well-known books on the 
subject by Loney or Lamb or Ramsey, the 
prewnt l^k is characterized by greater 
and more uniform use of the analytical 
methods of the calculus m preference to 
geometrical and trigonometrical dodges, by 
the combination of statics and dynamics mto 
one book and by the uniform illustrations 
of all portions of the subject by vector 
treatment as an alternative or complemen¬ 
tary process The subject of elasticity is 
also mcluded m statics, together with a 
somewdiat longer treatment of gravitational 
attraction and potential The equilibrium 
or motion of chains is not touched upon, 
but some discussion of oscillations and 
stabUity is mcluded The book does not 
deal with genmdized co-ordmates and the 
other analjrtkal methods of advanced mecha¬ 
nics. No difference is made between j^eral 
theory and special examples by difference 
in size of type as is usuu in Bntish books 
and the exercises at the ends of the chapters 
are also not quite so numerous The author 
sasrs that the treatment is designed to enable 
a student to learn the subject for himself 
and to serve as a bndn between more 
nlsnientary and more advanced courses. 


we may say that the book serves the latter 
purpose wim and the former aim is also 
attamed to a food extent Considenng 
courses of study in India, we may say that 
the book is useful for engineenng students 
and as a prehminary to more advanced 
texts for physics and mathematics honours 
candidates On the whole, the book is a 
welcome addition to the hterature on the 
subject 

T.S.S. 

Multi-Enzyme Systems, by Malcolm Dixon 

(^Macmill^ & Co, London), 1949, pp 101. 

Price 7s 6d 

The book under review originated in 
a course of lectures dehvered at University 
Coll^, London The lectures have been 
pnnted essentially in the form in which they 
were delivered, and this fact is reflected m 
the lucidity with which the subject-matter 
of the book is developed The genesis of 
the book also explains the omission of ongmal 
references, to the research worker at least, 
the value of the book would have been 
greatly enhanced by their mclusion 

The author takes as his text the words 
of Sir F G Hopkins " the mter-related 
activity of highly specific catalysts repre¬ 
sents a notable device of nature which has 
supported dunng the course of evolution, 
those dynamic manifestations which cha¬ 
racterize hvmg things” The interest m 
multi-enzyme systems arises from the fact 
that they achieve an organization not by 
cellular structural factors but by purely che¬ 
mical specificity ” The specificities of the 
constituent enzymes are so adjusted that the 
product formed by each enzjmie falls withm 
the specificity range of one of the other 
enzymes present, which is, therefore, capable 
of contmuing the process and directing the 
substrate a further step down the right 
path” 

After a few important generalizations on 
the different possibilities of the functional 
coupling of enzymes into systems, Dr Dixon 
enumerates a number of processes brought 
about by such systems He pomts out that 
for life to exist, it is necessary to have a 
mmimum number of enzymes Imked to¬ 
gether in a system which can both bring 
about energy-yielding reactions and abo 
transfer and use this energy for other (hto- 
cesses. He considers in detail the two 
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lands of reactions brought about by cou^ded 
encymes, the hydrogen transfer reactions 
which generate energy, and the phosphate 
transfer reactions which divert the ener^ 
for utilization in processes which need it 
'^e last two chapters of the book are devoted 
to certain methods developed by the author 
for handhng the ener^ data from hydrogen 
and phosphate transfa reactions quanti¬ 
tatively ilie rH and rP scales which he 
describes are logarithmic in nature and are 
applied to determine how hydrogen and 
phosphate would distribute themselves finally 
among the various dehydrogenase and phos- 
phorase substrates 

Dr Dixon has brought withm the covers 
of this slim volume much important data 
not available elsewhere All biochemists 
will feel thankful to Dr Dixon for his 
illummating exposition of a subject which 
is still m the sta^ of experimentation and 
for that reason mrmidably complex The 
get-up and pnnting of the book are of the 
standud that one has come to associate 
with the Cambridge Umversity Press 

P S Sarua 

Petroleam Refinery Engineering, by 

W L Nelson (McGraw-Hill Book Co Inc , 

New York), 3rd Edition, 1949, pp xi -f 

830 Price 19 00 

This excellent publication by a leading 
authority on petroleum technology has always 
been a standard book of reference to w 
those mterested in the subject of petroleum 
technology The present edition has been 
entirely rewntten and revised Parts of the 
previous edition, particularly chapters on 
basic chemical en^eenng such as " Heat 
and Material Balances ’’ and *' Counter¬ 
current Operations" have been deleted, 
since the author feels that these are dealt 
widi exhaustively m any standard book on 
general chemicu enguieering While this 
has certainly helped to nudntain the book 
m its previous handy fcxm, the average 
resuler may feel it cumbersome to refer to 
other boon on these important aspects of 
refinery engineering, 

The chuiter on '* Cracking and Other 
Chemical loesses" m the previous edi- 
tions has been enlarged into two separate 
chapters, one on catalytic cracking and 
Mother on conventional imemical treatments 
Several outstanding processes mvolving the 


utilization and handlinig' of catalysts have 
come mto prominence m recent years and 
this volume is of ^reat hdp if one wants 
to be up to date with the modem develop¬ 
ments m this particular branch Many 
outstanding chemical operatums such as 
alkylation, isomerization and butane de- 
hyaragenation have been developed on a 
commercial scale dunng the recent World 
War and the author has dealt with thpse 
suMects ably 

This review will be mcomplete without a 
reference to the very important contnbu- 
tions of Mr Nelson on the subject of *' Eco¬ 
nomics of Design " which Bppoar periodically 
in the Otl cS* Gm Journal These are of very 
great assistance not only to a designer but 
also to the average reader smce they 
enable him to understand and appreciate 
the complicated petroleum economics with 
ease 

This book IS a very useful reference volume 
to all those connected with petroleum 
refining mdustry and should find a place 
in the hbranes of all technical institutions. 

T R Doraswamy 

An Introduction to the Gas TurbliM, 

byD G Shepherd (Orient Longmans Ltd., 

Bombay), 1949, pp xii -f- 387 Price 24*. 

net 

The field of application of gas turbines 
IS increasing daily Their success m aircraft 
has been spectacular, but prior to this 
development they were already coming mto 
use m locomotive and m power engmeering 
In the past few years notable researches 
have also been conducted m the Umted States 
of America to develop locomotives driven 
through gas turbines but fuelled by pow¬ 
dered cod mstead of oil Indeed, so im¬ 
pressive has been the success of the gas 
turbine in many fields that it has been 
stated that the days of the reaprocatmg 
mtemal combustion engme are numbeten 
Forecastiiig in this way m the scientific and 
technical world is particularly hazardous 
Not many years ago the days of the steam 
engme were abo siud to be numboed, but 
the number appears to be “large” And 
again, with the advent of atomic energy, 
manv have been bold to prophesy the mi- 
penmng demise of all fnel-dnven anginot 
and especially of power p^t This is 
surely ^anta^. 
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It Is tfoe that In tbs world of science and 
technolo^ new ideas and inventions may 
come wiu great rapidity, but there is seldom 
evidence of the sadden death of earher 
devdopments The ^jowth of technology 
in the main is not unhke the orgamc growth 
of a tree or of a community, if viewed m the 
broad pmipective of the years 
The gas turbme has probably come to stay 
(at all events for some decades if not cen¬ 
turies), and young engmeers and techno¬ 
logists are feeling the need for a com- 
pdent mtroduction to this subject The 
stage has mdeed been reached when a 
thorough understanding of the necessary 
thermiraynamics, fluid dynamics, heat trans¬ 
ference pnnaples and combustion in relation 
to the gas turbme has become imperative 
m the technical world, and this book is a 
serious attempt to supply a sound introduc¬ 
tion to the subject 

In the preface we are told that the 
author's eflorts smce he entered the gas 
turbme field to ec^uip himself with enov^ 
comprehension of its many branches for an 
mtel^ent perception of its problems have 
led him to write this book m the hope that it 
will hdp others to a preliminary under¬ 
standing as well" This is a laudable 
object, and we thmk the author has achieved 
it The chapters of the book are well 
planned and self-contained The earher 
ground covers such subjects as basic thermo¬ 
dynamics, flow of gas, combustion and heat 
exchange. This is fallowed by fundamental 
and practical information on compfessors, 
turbines and gas turbme cycles m separate 
chapters devoted to these respective sub¬ 
jects At the end of each chapter (through¬ 
out the book) we find a comprehensive list 
of reference to technmal papers and hterature 
Later chapters are devoted to describing 
existing gas turbine power plant md to 
pibbaUe developments and future applica¬ 
tions, while the concluding two chapters deal 
itly with experiinmtal methods, test 
lent, auxiliary e^pment and control 
liods. In appendix IV, typical numerous 
calculations of a gas turtle cycle and its 
pe rt otmance are wnbed out, a most useful 
ne^ to tile reader in underatanding and 
gnM|^ng clearly the principles ducusaed 

In a word, the book forms an excellent 
introdaction to those wishing to understand 
gas turbines, and particnlarly to those who 


are likely to be concerned with gas turbines 
m the fi^ of power generation The book 
is well iMTodacra and well ilhutrated. It is 
commended wholeheartedly. 

SG & JWW 

Sound Absorbing Materials, by C Zwik- 
kerftC Koston (Elsevier Publishing Co 
Inc , New York, London), 1949, pp 174 
Price f 3 00 

This book containing contributions prom 
the promment school of Dutch workers m 
the field of acoustics, notably Prof Zwikker 
and his colleagues, forms an extremely im¬ 
portant addition to the existing hterature 
m this branch of the subject Its appearance 
at this stage is opportune masmuch as it 
provides a scientific basis to the design and 
the use of sound-absorbing matenals adiich 
are important in building auditona and 
studios Throughout the book the treat¬ 
ment IS rigorous, exhaustive and authori¬ 
tative It follows analogous methods es¬ 
tablished tor electrical transmission theory 
The concept of normal acoustical impedance 
material or combmation of the matenals, 
which IS now established, finds extensive 
application Mathematics is freely used, as 
it must m any book on the subject of acous¬ 
tics The practical problems that arise in 
the field of design and use of acoustical 
matenals have constantly been kept in view 
and graphical representations of the design 
formulae develo|m are given 
After developing the basic expressions for 
transmission of sound through mfinite media, 
speafic cases dealing with finite medium, 
impervious medium with mternal friction, 
etc, form the subject-matter of chapter I, 
an important feature of which is the geo- 
metncal representation of the formulae 
developed Chapter II is devoted to more 
detailed theoretical considerations of viscous 
and thermal effects of porous media of whi^ 
all essentul soand-abwrbing materials are 
composed Kirchoff’s theory is extended 
for sound propagation m tubes and pores 
and its conWauences brought out Chapter 
III discusses the process of sound absorpinon 
by homogeneous, porous and elastic layers 
Phenomena involving acoustical refraction 
m such cases are explained Measuring 
techniques are dealt with m chaptm IV aim 
V Methods of measurement of the pnmaty 
physical constants of porous matenals such 
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u poroeity, air resistance, comptesuon 
modtdas and stiffness, etc, are given m 
chi^ter IV Methods of measorement of 
the normal acoustic impedance and absorp¬ 
tion coeffiaent which are more important 
properties denved from the primary cons¬ 
tants are given m chapter V Chapter VI 
deals with the experiments conducted with 
artificial samples to substantiate the theore¬ 
tical derivations of formulae correlating 
the primary physical constants of actu^ 
materials with their acoustical properties 
The outstanding ch^ter m the t^k is 
chapter VII, dealmg with the problem of 
sound absorption by resonance methods 
which are widely adopted nowadays for low- 
frequency absorption m sound-reproducing 
studios The widely used methods of per¬ 
forated panelhng, backed with absorbmg 
materials, illustrate the apphcations Prob¬ 
lems of obhque incidence of sound find 
place m chapter VIII and the last chapter 
of the book These mtroduce further com 
phcations m the theoretical analysis as well 
as m experimental techniques 

There is a wealth of mformation concen 
trated in some 170 pages of this book which 
demands senous study It is a vital book 
for any one who undertakes to design a 
good auditonum The authors' claim m 
this respect is certainly very modest The 
book should find a place on the shelf of 
every acoustical engmeer 

NBB 

The Handbook of Textile Industry 

(^Bureau of Economic Research, P O 

MX No 45, Kanpur), 1949, pp xvi-|- 429 

Price Rs 15 

" The Handbook of Textile Industry ”, 
1949, published by the Bureau of Economic 
Research, Kanpur, is easily the best com¬ 
pilation of useful mformation concerning the 
important branches of the textile mdustry 
m India It should prove a valuable refer¬ 
ence book for all those engaged m different 
branches of the textile mdustry — the 
students, mill managers, management, cot¬ 
ton and other raw material dealers, stores 
suppliers and yam and cloth me^ants 
The mformation collected is well arranged 
and analysed and would prove quite handy 
for ready reference 

The section concerning the “ cotton tex¬ 
tile industry" is qmte comprehensive and 


no useful mformation is omitted The 
statistical data may have, however, beoi 
presented m the form of charts, grajdis, 
etc , m addition to the tables The mfonna- 
tion under the handloom industry and 
woollen and ]ute mdustry need elaboration 
A comprehensive review of the position of 
these branches may usefully be i^ed wi^ 
details concerning different States 
Now that India is a single unit, senous 
attempt has to be made to build up a well- 
oiganued comprehensive economy of each 
branch of the textile mdustry with doe 
reference to the economy of the country 
as a whole Any study of the mdustry on 
a regional bans should be such as to utilize 
all its resources, men and material so as to 
contnbute to a sound economic stracture 
for India It is hoped that m future edi¬ 
tions greater emphasis will be placed on this 
aspect while ccwecting and analysmg the 
data concerning each branch of the mdustiy 
Under the caption " review of the work¬ 
ing results of mills ’, extracts of balance- 
sheets of a few of the mills m India are 
publidied It would be useful to select a 
group of representative types of mills — 
small medium and big, also coarse me¬ 
dium and fine, spuming weaving and com- 
bmed spmnmg and weavmg, preferably on 
a regional basis, and review their working 
Such a review would prove very helpful to 
appreciate the regionu problems and fac¬ 
tors that affect the mdustry 
There is greater need today than ever 
before for accurate mformation concerning 
an industry It is hoped that the Bureau 
of Economic Research, Kanpur, will contmue 
to serve the mdustry 

B K Mvrthy 

The Indian Handloom Weaving Industry 
Animal 1949, by M P Gandhi (Gandhi 
& Co ), 1949, pp 67 Price Rs 1/8 

Sri M P Gandhi's annual for 1949 con- 
tams few new features compared with his 

E revious publication on the subject Sn 
andhi mainly confoims to the method of 
compilmg all the available reports of com¬ 
mittees, officud orders and statements issued 
durmg a penod Their reference value is 
at once recognized m so far as one can 
readily get mformation on the subject 
without navmg to search for it m different 
publications 
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In a pabhcatiofl of this type a cntical 
review oil the industry and the work of the 
ccnninittees specially appointed for the 
purpose by competent experts who have 
special first hand knowledge of the industry 
would be useful Generalizations with no 
reference to the specific problems may not 
serve much practical purpose 
The handloom weaving mdustry in India 
18 by far the biggest cottage and small 
scale industry Its econonuc importance i& 
well recognized for many years Central 
provmcial and state governments have often 
expressed their anxiety to improve the lot 
of those engaged m the mdustry and have 
been spendr^ large sums of money year to 
year And yet we are no where nearer to 
find a satisfactory solution to the several 
of the problems that face the mdustry One 
mference at least seems irresistible i e our 
method of approach needs improvement 
For years the Government is constituting 
committees to report which had the imme 
diate effect of putting ofi the problems In 
composing the committees the Government 
select and nominate men emment no doubt 
m their own fields but not fully quahfied to 
consider the problems of the speaalized 
industry by their [lersonal knowleoge of the 
mdustry The net result has been the pub 
lication of a different approach may produce 
better results I suggest that a com 
mittee of technical men who are actively 
engaged m the organization of the handloom 
weaving mdustry charged with the res 
ponsibmty of finding a practicable scheme 
that they may work and assure results are 
more likdy to evolve a plan of action than a 
committee composed of the directors of 
mdustnes of the governments have been 
able to do The ^tral Government may 
set up an able central comnuttee to co 
ordinate the efforts of the differoit umts 
so that each unit be benefited by the ex 
penencea of other umts In my view there 
ought to be a frank discussum of experts 
of different provmces and states and ex 
change of notes In conferences now held 
reports of achievements are narrated It is 
tune that diKUSskma on failures find their 
{daces The mblems should be 
vnth the scientific s{mit of a 
research worker and all the available 
experiences of the workers propwly co- 
orduated for the good of the industry 

BKN 


FandanMotala of Synthetic Polymer 
Technologyt by P Houwink (Elsevier 
Publishing Co Inc New York London 
Amsterdam Brusseb) 1949 pp xu -f 258 
Pnce $ 4 75 

This compact and tersely written ex 
cellent little monograph on high polymers 
will {irove to be a bmn to the more advanced 
student and to the research worker in 
particular whose ambition is not merely 
to pursue \diat may be termed routine 
research along trodden lines but to oiien 
out new and unsuspected Imes of research 
based on original and indefiendcnt thmking 
Successful pursuit of fruitful research m 
this fascmating field will become {lossible 
only when one {lossesses a clear understand 
mg and a thorough grasp of the fundamental 
chemical and physical pnnciples underlying 
the processing and technolo^ of the wide 
array of known high fwlymers Without 
mastery of the theoretical background an 
investigator may {)erha{}s chance to stumble 
upon an im{wrtant mvention by good luck 
but can never proceed dehberately to pro 
duce something to order To acquire 
the necessary theoretical knowledge one has 
normally to go down to the ongmal sources 
which are available m the form of the large 
number of valuable research [lapers conti 
nually appearing m a vanety of scientific 
and technical {oumals Tins however 
usually turns out to be a task too difficult 
even to the most mdustrious student A 
number of books are no doubt available and 
are continually swelling the world s hterature 
on plastics but it is often found that the 
method of treatment adopted m them is 
neither cntical nor thought provokmg but 
IS usually m the form of a rigmarole rollow 
mg the beaten track with little emphasis 
on the underlying basic pnnciples 
Fundamentm of Syidhettc Polymtr Techno 
logy by R Houwmk is one of the very 
few books which stand out m sharp and 
rehevmg contrast from most others on the 
subject and is on a markedly higher scientific 
levd The author has carefully sifted the 
voluminous technical information available 
m saentific jienodicals and has presented 
only the essential facts theones and de 
tails m a precise trenchant manner omit 
ting all verbose descnptions The reader 
IS never * confronted m this book with 
ambiguous statements or vague and loose 
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cxprenicms iHiich ore ^ to leave him m 
doubt The pfesentatum throughout is such 
that it powmully exercises the thmkmg 
faculties of an mtelhgent research investi 
f^tor The book gives m a nutshell and 
u rigorous scientific diction all that is 
essential to enable a research woiher to 
chi^ out original lines of investigation 
It 18 one of the most systematically written 
books published presenting the research 
troids and methods prevalent m the three 
chief centres of pol 3 nner research vu 
America Great Bntam and Europe The 
distmctive feature of this publication hes 
m the clanty of presentation and the direct 
approach which has been adopted by the 
author which give to the reader a thorough 
grasp of the subject It will be no exaggera 
tion to state that the book will remam a 
compamon of mestimable value to the 
research worker It may as well be pres 
cnbed as a text book for those specializing 
m this branch The style is rmarkably 
simple easy and convincing and enable 
one to gain a real insight mto the intncacies 
of the subject 

Without apjieanng to draw mvidious dis 
tmctions between the different chapters it 
will be difficult to make particular mention 
of any one chapter for all of them are 
equally important yet the first three chap 
ters merit special mention as the most 
mteresting useful and thought provoking 

In chapter I dealing with the chemist^ 
of polymers the pnnaples underlying addi 
tion polymerization and condensation poly 
menzation the start reaction the growth 
of the cham and the stop reaction the poly 
menzation rate the role of mhibitors and 
molecular weight the mechanism of solution 
and emulsion polymerizations the formation 
of copolymers the irregulanties m the 
polymer molecules and their significance the 
mam conuderations involved m the builduig 
of cham globular and net macromolecnles 
etc are eluadated The formation of macro 
molecules from denvatives of natural subs 
tances and the entirely srathetic materials 
baaed on ethylene isobutvlene phenol 
fonnaldehjrde glycerine {ditnalates buta 
diene superpolyamides nhcones etc is 
tuiefly leferrM to m this chapter but dealt 
with at greato* length m succeeding chap¬ 
ters 

In chapter II are explamed 4he mter 
molecular and mtramolecular bonds the 


nature of the binding energy and the forces 
of dispersion and mutual mtenctions anaiQg 
from the different bonds 

Qiwter III deals with the physics and 
GoUmd chemistry of polymers The mecham 
cal properties thermal bdiavionr solubihty 
and swelling the properties m solution 
softening and plasticizing optical and X ray 
behaviour electrical pronerties permeabihty 
etc are defined and uiscussea but these 
are not mere prosaic ddimtions or descnp 
tive accounts of testing methods they 
place before the reader a picture of the 
configurations of atoms and chains and the 
forces that tend to operate which result m 
giving different high polymers their diarac 
tensbc properties The connection be 
tween the structure of the molecules and 
micelle and the mechanical thermal elec 
tncal and other properties and the influence 
of the cham character length flexibility 
onentation etc upon the ultimate behaviour 
of the materials are clearly and simply 
elucidated It is this type of treatment 
which is most profitable to the research 
worker who has to plan his mvestigations 
m order to produce materials of desired 
characteristics The different methods of 
the determination of molecular weights 
and their merits and drawbacks are also 
explamed 

In chapter IV dealing with the testing 
and standardization of plastics the situation 
obtaining m different countries is briefly 
reviewed References are made to tiie 
nieciflcations adopted m different countries 
Elaborate descriptions are avoided in this 
chapter and rightly so smce these can be 
had easily from other sources All the pro 
perties and tests are classified under seven 
groups VIZ mechamcal thermal ekctncal 
optical ageing chemical and miscellaneous 
Due emphasis has been laid on the more 
sptematic and thorough manner m which 
the test procedures and the specificatioiis 
are laid down m Germany The author has 
also referred to the attempts made m G« 
many to conduct micro tests on the final 
products rather than on separate test 
specimens moulded for the purpose the 
cnief justification bong that the test results 
of the moulded specimens do not always 
check with the actual physical and meiha 
meal properties of the materials m their 
final form and size m which they are actually 
employed The author has laid stress on 


210 



REV JSW9 


a. iBore detailed otudy of this aspect which 
it moits. The author points out that as a 
rule the standardisation and testing methods 
in Germany reached a high level of perfection 
and rigoroDSness which resulted m malnng 
their specifications hvely contnbutions to 
the induatiy The same cannot be said 
of other countries, excepting Holland and 
France to a certain extent 

In chapters V to XI, the processing of 
polymers is briefly described with reference 
to polymers ba^ on ethyloie and its 
derivatives, the synthetic rubbers, those 
based on phenol and aniline, those bas^ on 
carbamides, carboxyhc acids and cellulose 
Laminated products and protective coatings 
as well as moulded products are mention^ 
at relevant places in these chapters 

In chapter XII polymers based on proteins 
are described, with particular citation of 
casein plastics and casein fibres Reference 
IS made to the work of Carothers which led 
to the develoment of nylons One would 
have liked a little more detailed treatment 
of the other proteins, even if that would 
have necessitated some curtailment of the 
para^aphs devoted to the well-known casein 
plastics 

Chapters XIII and XIV are devoted to 
polymers based on natural rubber and 
sihcone polymers In chapter XV a brief 
mention is made of polymers derived from 
natural resins, including shellac, and poly- 
terpene and coumarone-mdene resins 
A slightly more detailed treatment of these 
topics would have been highly welcome, 
os that would help a research worker to 
chalk out Imes or research which would 
bring out the best that these natural materials 
are capable of 

The last chapter, the XVIth, deals with 
colam economic aspects which, it must be 
admitted, is something of an innovation 
m a book of this high scientific level The 
brief data given in the few tables are highly 
informative and revealing of the potentiahties 
of some of the materials 

The book is very well got-up The same 
may be said of the lUostrations which are 
most judiciou^ selected to the extent that 
they will be of help towards a clear under¬ 
standing of the subiect-matttf presented 
in fte book There is no doubt that this 
book will be a fnend, philosopher and guide 
to any worker interested m research on 
plastics. It stands out as a signal contn* 


bution of the Elsevier Publishing House ra 
that the publishers have found out the 
right man for the nght Job 

AJR 

Principles of Electricity, ^ Page & Adams 
(Macmillan & Co. Londmi), Second 
^tion, 1949, pp 101 Pnce 7/6s net 

This well-known book has been in use 
as a text-book m the underg^wliiate clams 
of many umversities The fourteen le- 
pnntmgs it has gone through is good evidence 
of Its popularity The book is wdl written 
and IS of much use both for teachers uid 
students It is possible to disagree with the 
'authors’ pomt of view as far as the presenta¬ 
tion IS concerned The authors have adopted 
the electron theory of matter from the 
beguming It may be pomted out that any 
exposition which presents factual material 
first and brings m a theory only later to 
account for known facts would be better 
from a philosophical point of view Tbe 
exposition must aim at dwtmgMwIiing be¬ 
tween our expenence on the one hand and 
our concepts (however justifiable their 
construction may be) on the other Such 
an account would render it easy for a student 
to examme critically the measure of success 
attendant on any theory and suggest, if 
possible, improvements, modifications or al¬ 
ternatives This remark, however, is not 
mtended to minimize the importance of the 
book It has been called an “ interme^te 
text ” and it serves this purpose very well 
both for the undergraduate and the ad¬ 
vanced student The addition of new mate¬ 
rial of contemporary importance like the 
cyclotron, the betatron and the wave gmde 
m this new edition is very welcome. The 
reviewer has no hesitation m warmly recom¬ 
mending the book to those engagM m the 
universities 

D S SUBBA Ramaiya 

The Swelling of Wood under Streaa, by 
W W Baikas (His Majesty’s Stationery 
Office. London). 1949, pp iv -|-103 + wm- 
bob at the end of the book Pnce 6$ 

This book is based on a course or lec- 
tnres debvered at Svenska Trafocsknings- 
institute Stockholm, Sweden, in 1940 Tne 
author's work <m the cakulathm of the 
swdliDg pressures and elastic constants of 
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gel stractares from their moisture absorb 
rag properties conducted in the Physics 
Section of the Forest Products Resraich 
Laboratory is an important and notable 
contribution This was already publi^ed 
by the Department of Scientife & In 
dustnal Research Great Bntain in their 
special report No 6 entitled Swelling 
wesses in Gels The present book under 
review is an elaboration of the same and 


includes illuminating discussions of other 
closely alhed topics 

Although the authors treatment of the 
subject IS descriptive and diagrammatic it 
IS at the same tune suiliaently mathematical 
to enable an exact appreciation of the forces 
which arc usually operative in the swell 
rag of natural organic structures such as 
wood ra particular The argument and the 
rationale developed ra this brok with special 
reference to wood may with great advantage 
be also extended to studies of other impor 
tant substances of a complex nature such 
as cotton silk wool and other keratins in 
general The conception of instantaneous 
elastKity introduced in these discussions 
allows the thermodynamic method to be 
apphed accurately to sohds which like wood 
are partially plutic The authors mam 
theme is to establish the relations between 
the hygroscopic and elastic properties of 
cellukmc materials whereby the former may 
be used to calculate the latter 

The author has rightly emphasized that 
the baas of research is or should be com 
plete scepticism especially ra studies of 
fundamental problems of applied research 
where one has to deal with real materials 
and not with theoretical mental abstrac 
turns The author has taken this as a 
guiding principle ra all his discussions and 
has from tune to time brought to the notice 
of the reader discrepancies and shortcomings 
adiich are inevitable in a too facile apphca 
tion of accepts! physical theories to real 
substances with all their natural diversities 
of structure and attendant complexity of 
the factors involved in their studies 

The book is divided into five main chap 
ters Chapter I deals with the structure of 
wood sorption and swelling In chapter II 
anisotropic elasticity is cwussed at great 
length Chapter III deals with the swdling 
stresses in elastic gels The unpbcations 
of varying swelling stresses under chan^ 
ing conduions of humidity on the elas& 


properties of gds are fully brou^t out In 
chapter IV the concept of plastwity with 
spe^ reference to i^uIosk: materuls is 
ducidated Chapter V which is the most 
interesting deals with sorption hystereau 
which one usually notices in a number of 
other natural substances such as proteins 
VIZ horn and vraol fibres and inorganic 
materials such as adica and other gels 
Emphasis is laid on certain genend con 
siderations which were not appreciated 
adequately by earher workers viz that the es 
sential property which distinguishes gels from 
solutions IS their rigidity that hydrostatic 
pressures alone do not constitute swdling 
pressures that the swelling pressure equation 
RT 

P= -log H 

M(i 

involving merely the properties of the swelling 
hquid and ignoring those of the gel substance 
itself must be necessarily inadequate that the 
swelling pressure of a gel held at constant 
moisture content is not the same as that 
when at constant volume etc Generalized 
expressions relating the sivelliiig pressure 
to the bulk modulus the Young s modulus 
the Poisson s ratio and the rigidity modulus 
are derived by having recourse to a thermo 
dynamic approach and applying the same 
to the case of an ideau^ gel Ap 
pbcation of these generalizations to the case 
of natural fibrous materials has serious 
limitations on account of the extreme aniso 
tropy and also on account of their diver 
gence in behaviour from the purely elastic 
type assumed for an idealized gel The 
author draws the reader s attention to these 
limitations and su^ests approximate mathe 
matical solutions for such cases 
The book is characterized by a clear 
analysis and rigorous reasoning which will 
be highly edifying to investigators who are 
endowed with an original bent of muid and 
equipped with fairly advanced knowledge 
of mathematics as apphed to the properties 
of matter Even more than the calcauitions 
and subject matter presented in this book 
the ngidly and unsparingly scientific ap¬ 
proach so keenly evidenced in every line of 
It IS highly educative to students laiinchnig 
upon a research career and no less to estab 
hshed saentists who are sometimes known 
to make a mark by their chance discoveries 
favoured by fortuitous circumstaaces 

AJR 
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THE MANUFACTURE OF 
GELATINE FROM HIDES & SKINS 

Gelattnf and glue have an ihportant 
place m industry Gelatine is used as a 
coating on photographic films and plates 
as a matenai used for edible purposes as a 
lecmtacle for medicmes in pharmaceutical 
work and for several other purposes while 
glue 18 used as a cheap adhesive 

The raw materials for the manufacture 
of gelatme and glue are bones hides and 
skins India produces about 20 milhon hides 
and 40 milhon skins per year The country s 
leather mdustry is concentrated m relatively 
few centres and processes close upon 3 
milhon skins and h^es per year In normal 
operations 5 to 10 per cent of the matenai 
IS obtamed as trimmings and cuttings 
and these form the potential raw matenai 
for the manufacture of gelatme and glue 

The utilization of the waste matenab of 
the leather industry for the manufacture of 
glue IS an estabh^ra industry m India but 
attempts at the manufacture of gelatme 
from these materials do not appear to have 
been successful until now As a result of 
extensive investintions earned out under 
the auspices of the Council of Scientific & 
Industrial Research a method has been 
worked out for the manufacture of gela 
tine — both the photographic and ordmary 
qnahties — from hides and skins 

By this process gelatine can be extracted 
from skm and hide tnminings to the extent 
of 18 per cent A small percentage of glue 
also aDont 5 to 6 per cent can be extract 
ed bv further processing and the final residue 
can be used as a cheap manure 

The process consists essentially of the 
following steps 

1 Liming of hide and skm cuttings m 
lime pits for an extended period 

2 Removal of hair and epidermis from 
the limed cuttings 

3 Delumng and washing of swollen cut 
tmgs 

4 Extraction of gelatme from delimed 
cuttiim 

5 Filtration and bleaching of the aqueous 
extract 


6 Chemical treatment of the aqueous 
extract to improve the properties of the final 
product 

7 Concentration of the aqueous extract 
by evaporation 

8 Cooling the concentrated solution to 
obtain the solid product 

Each of these processes requires careful 
control of operating conditions such as 
the period of liming pH temperature and 
tune of extraction temperature and degree 
of evaporation and temperature and punty 
of the air used for cooling and drying etc 

Estimates of mitial outlay and the cost of 
manufacture for a daily pr^uction of 1 100 
lb of gelatme are given below 

Capitai Lxpbnditurb 

Rs 

1 Land S * Butidtng — 

Land (18 OQO aq ft) ( Expenditure 
on thu item dependi on the 
locality where trie factory u 
situated) 


Building and sheds 1 50 000 


2 Machinery S* Equipment — 

Washing equipment 6 000 

Extraction equipment 40000 

h vaporation equipment 53 000 

Refrigeration 60 000 

l*ilter press and auxiliaries 12 000 

Drying chamber equipment 7 000 

Boiler and auxiliaries 50 000 

Laboratory equipment etc 15 000 

hrection and other expenses 35 0 00 

280000 

3 Working Capital cover three 

month s operating eoete ) ^ 000 

Initial investment (excludmg the 
c St of l^d ) 4 90 000 


(If we provide Rs 10 000 towards the coat 
of land the total mvestment required wUl be 
Rs 500000) 

Cost of manufacture of 1 100 lb of gelatme 
per day 

Rs as p 

Raw hide and skin trimmings 
2 85 tons (g Rs 350 per ton 997 8 0 

Lime 0 67 ton (g Rs 100 per ton 67 0 0 

Other chemicals 90 4 0 

1154 12 0 


213 


J. SCI. INDUSTR. RES., V. 9A, 1930 


SteuD 32,000 lb ^ Ri 6 per 
1,000 lb 

Powtr 162 kWt ^ -/!/- per 
Water 10,000 gaUw ® Re 1 
per 1,000 galloM 

Direct labour and iuper\ tSKm 
chargee 

Uaintenance and repairs 


OvifkMods — 

Intereet on initial inveetmenta of 
5,00,000 @ 6 % epread over 
300 days 

Depreciation on plant equpment 
2,80,000 (g 15 % siuWd over 
300 days 


Ra as. p. 

192 0 0 
10 2 0 

10 0 0 

316 0 0 
20 0 0 
1702 14 0 



Ba aa.p 

DepraciAtion oa buiklmg, 

1.50,000 9 5 % tpimd over 
300 deyi 

Other overheads (reata, rates. 

2S 0 0 


taxes, works and office over¬ 
head, etc ) 

30 0 0 

Total cost of production of 
1,1001b oi g^tine 

1,997 14 0 

Averam cost of production 
per lb of gelatme 

1 13 0 


In addition to 1,100 lb of gelatine, the 
cost estimates for the production of which 
100 0 0 2 re given above, about 125 lb of glue and 
2 tons of manure are also obtamed m this 
140 0 0 process 


Hon’ble Sri Harekrishna Mahtab 


T he Council of Scientific & Industrial 
Research extends a hearty welcome 
to its new Vice-President, the Hon'ble 
Sn Harekrishna Mahtab, ex-Premier 
of Onssa, now Mmister of Industry and 
Supply in the Govenunent of India 
Bom on 21st November 1899, m the village 
Agarpara of Balasore district in Orusa, and 
brought up in a puritanic way of life, Sri 
Mahtab was profoundly influenced by the 
non-co-operation movement of Mahatma 
Gandhi He gave up his studies at the 
Ravenshaw College, Cuttack, sacrificed the 
prospect of an easy life as the proprietor 
of a nch estate, and plunged himself whole¬ 
heartedly mto the national struggle. Ever 
since 1920 he has been the centm figure of 
all forward politics m the provmce 
He was mstrumental m rescuing the 
politics of Onssa from the moonngs of 
narrow provmdalism and broad-basing it on 
Indian nationalism It was mamly through 
his effmls that the Congress Or^isation 
m Onssa was put on a sound basis 
Sn Mahtab formed the Onssa Cabmet as 
Premier m April 1946 Hie most out¬ 
standing achievement of his Ministry has 
be^ the merger of the Onssa States m 
the provioce, and he is ngbtly called the 
Maker of Grroter Onssa Tm fructification 
of the Mahanady Valley Project » due to 
his efforts both m the State and at the 
Centre. 



Hon’blb Sat HABBXRianMA Mahtab, Mimistsb 
roB Indvstbv A SumV, ako Vica-PBaaiosifT, 
Council ov SctaMtinc A Industrial Rbsbabch 


Sn Mahtab is a novelist, histMian, poet 
and dramatist. He is the founder of 
PnutOanira (Onya daily), the Battem T$mes 
and the Jfumhtr (literary monthly of Onssa). 
His Hutory of Orissa m Oriya and in 
English IS an authontative woric. He is the 
antnor of many novels, dramas and poons 
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Fluorocarbons* 


M M SINGH 

Ni^ttonal CkemtCMl LaborMcry Poona 


F luorine though pnporod Ant u 1886 
Moiwin* did not nttnct much attention 
tor a number of yean During World 
War II however the pt oyeM of fluo 
nne chemistry was rapid This was 
mainly doe to its bearing on the development of 
atomic energy Matenals of oonstmcticm which 
were chemically inert were required Hie fluoro 
carbons were recommended and they proved their 
merit 

Fluorocarbons are compounds of carbon and 
flnonne only In general they represent oompounds 
of carbon analogous to hydrocarbons in which 
dnonne instead of hydrogen is attached to the 
carbon Fluorocarbons containing from one to 
sane twenty carbon atoms have already been 
pr^mred A wide variety of structures irauding 
unbranched and branched chain aliphatic types 
single and fused cyclic structures and combmations 
of these are known to be posnble Such matenais 
range from gases like CF4 through volatile liquids 
and high boiling als to crystalhne sobds 


The ilnorocarbons were Arst prepared by a 
direct reaction between carbon and gas^us Auonne 
The reaction was somewhat hazardous due to 
ezplotkms Later on however the reaction was 
controlled by means of suitable catalysts The 
technique for catalytic Auonnation has been 
devrtoped and impco^ to such an extent that a 
desired saturated Auorocarbon may be now pro 
dooed by Uie reaction of the corre^xmding hy^ 
carbon vapour and Auonne Both are diluted by 
nitrogen and gradually mixed in the presence of 
Ane copper tnmings or nbbon coated with a thm 
layer of silver Auonde 

Burford* and 00 workers have descnbed m 
some detail the design construction and operation 
of A jalot plant for pioduction of Aucrocarbons by 
the CoF. proceas 

Organic chemicals on direct reaction with 
hydr^uonc acid produce Aoorocarbons and certam 
of ttieir denvativea in a one step electrochemical 
prooem Thu pro cea s is earned out at a low tern 
pmature and does not produce or employ elemen 
tary Auonne Fluorocarbons of a great vanety of 
strncturea have been produced by thii proceas 

The preparatkMi of a aenes of aatnrated fuaed 
ring Auorocarbooa are deecnbed by McBee and 
QeehtoF Tbeae oompounda are prepared m 
general by Auonnation of the conenonding aro 
matM hymrocaibona with nlver Auonde 

The Arst Auonne-caitaining polymer to reach 
commercial prodnetkm waa paytetraAnoroethy 
lens4— named TeAon The polymerisation was 
carried out in the pt es e nc e of sulpbur dioxid e 

*lttvtted article 


Various copolymers of tetraAnoroethylene chloto 
tnAuoroethylene and vmyl Auonde have been 
prepared 

It has been found poasible to obtain Anoro den 
vabvee of hydrocarMns or balogenated hydro 
carbons by tlie action of HF npcm the corre^iond 
ing bffomo or lodo denvatives in the presence of 
HgO nsing the method of Henne* 


Fluorocarbons in general are dense colourless 
liquids with a famt and unpleasant odour 
They have abnormally low refra^ve indices and 
surface tensions while their boiling points and 
freezmg points are not widj^ different from those 
of parent hydrocarbons Tm boibng pomts are 
extremely low relative to the molecular weights 
coming closer m this respect to inert gases than 
to any other type of chemical compounds 
Th^ have relatively high Auuhties The liquid 
densities are b e tween 50 and 100 per cent greater 
than the corresponding hydrocarbons 
Compared to hydruwtions they are completely 
resistant to oxidation and do not bum They 
resist the action of most chemical reagents — even 
alkali metals —up to a relatively high temperature 


UtitlsatleB 

Fluorocarbons And a wide application m industry 
on account of their non Aammability and extreme 
stability to heat and chemical reagents* 

Tedon the Auorocarbon plastic is a product 
of considerable interest It has bemi applied auc 
cesafnlly in the generation and handling of Auonne 
gas Devel opment of new techniques for fabneating 
the pol ymer have progressed a good deal A 
coating of the plastic will help to lave the metal 
equipment against corrosion 

ChloroA uorocarboiu on polymerization nve highly 
stable oils greases and waxes Practicar synthetic 
methods for the production of these Auorocarbon 
type oils and greases to be used as lulmcants 
Quiown as Auorolubes ) have been developed 
ChlorotnAuoroethylene has been polymerized m 
the desired range of molecular weights These 
Auorolnbes And application aa heat transfer media 
and dielectric media It should now be poanble 
to develop new types of engines to operate at high 
temperature with AuorolubM 
Copolymera from tetraAuoroethylene chlorotn 
Auoroetbylene and vinyl Auonde have relativd> 
high aonening temperatures These properties 
make them desirable for use as a base in photo 
graphic and X ray Alma as well as in coating com 
portions and Abres 

The unique properties of many Anorocarbons 
aa soJventa make theee compounds suitable lor 
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operaboni in the Add of •otvflut oKtrac 


It u indKftted that becaoM of their qiecial 
specific properties floorocarboiu will find nse as 
heat transfer and dielectric media fire eatingnudiers 
turbine impellents h^ temperature lubricants 
refrigerants seal hquiiU etc 
In additon fluorocarbons ofier great possibih 
ties u the study of many theorettcal problems 
They are impo^nt tooli for studies of mole 
cular forces and itnicture of carbon compounds 
Comparison of their properties with those of the 
corresponding hydrocarbons may died light on 
the nature of the hydrocarbons and th^ C C 
hnkage Because the mass of the F atom ts closer to 
the mass of the C atom than that of H atom more 
complete patterns it u hoped will be found for 
all the distances and angles in the structure of 
fluorocarbons and hydrocarbons 

In addition to the fluorocarbons compounds are 
also obtained in which the major constituents are 


C and F but in which there are ofher minor conrtl 
tuents bka H O Cl etc The prodnctkm of 
fluorocarbons nnntainmg theso omr ekooients 
greatly increases the nuniber of types of compounds 
produced and tbua also widens the range of posaible 
uses of fluorocarbons On the basis of infonnatam 
now avaiUble it may be stated without esaggera 
tion that in the study of fluorocsrbons we are con 
fronted with a vast new field of inorganic 
organic chemistry which u as immense as organic 
cbnniftry 

REl ERENChS 

1 MoisaAK Campi R$nd 1886 103 1543 1886 

103 202 256 

2 BoaroED Ind Eng CA«m 1947 30 319 

3 McBbs a Bbebtol ibid 1947 39 380 

4 Idem ibid 1946 38 870 

5 HiNifB R 0 por$ So Br 177 (Declassiflsd) 

6 Gross A V SAM Lnbi R 0 pt July 1942 15 


Refractones Division, 

National Metallurgical Laboratory 


The Refractobies Division of the Na 
tional Metallurgical Laboratory has the 
fdlowmg functions assigned to it (1) In 
vestigation of raw materials (a) to assess 
the refractory value properties and possible 
uses of raw mater^ available m the 
country (b) to establish methods for stan 
dardiaation and quality control of refractory 
raw matenals and (c) to assess the relation 
ship between corapmition and working pro 
perties of refractory materials (2) Devel 
opment of new matenals and processes 

(a) to develop refractory matenals not at 
present being produced m the country 

(b) to improve the quality of products 
fabricated in the country (c) to develop 
special matenals and products required 
for high temperature metallurgical research 
and (d) to assist in the development of manu 
facturiDg processes of refractory matenals 


(3) Investigation into the performance of 
refractorv matenals and improvement of test 
methods (a) to coUalwrate with the 
ISI in developing standards for indigenous 
refractones (4) rundamental research in re 
fractories (a) constitution of refractory pro 
ducts by X ray and photographic methods 
(b) physical characteristics of refractones 
at elei^ted temperatures and (c) phase 
reactions of certam refractory systems 
Facilities are available m the Division for 
processing new compositions on a pilot 
plant scale Equipment required for handling 
^5 lb to 250 lb batches from the lumpy 
mineral stage to the ultimate stage of a 
fired product has been installed With 
faculties available in the other Divisnms 
of the Laboratory a complete range of 
tools for applied and fundamoital research 
ui refractones will be available 
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ArttnoM OU Alkalolda 

A HBTHOD BY WHICH THB ALKA- 
loidi qI Bmmoiie oil cbb be eBnly 
ekmuiBteq firom mnetard oU 
adultented with it, ke^ng the 
edible propertiei of the mueteid 
oil unimpaired, has been worked 
out at the Pravtnnml Industrial 
Ruaaack Laboratory, Patna {Curr 
Set, 1950, 19, 91) 

lieatment of the adulterated 
muBtaid oil witii pure pho^ihorK 
add, the amount varying accord¬ 
ing to the percentage of adultera¬ 
tion with the argemone oil (about 
1 to 1 5 ^ cent of phoaphoric 
acid for 10 per cent adulteration 
waa found aatiafactory) at the 
ordinary temperature removed 
practically the whole of the 
alkalmda aa inaoluUe phoepbatea 
together with the httle albnmin- 
oida and colouring matter of the 
original oil TimM of alkaknda 
abu remaining in the oil could 
be completdy removed by ahak- 
ing thb acid-treated ou with 
a&ut 2 per cent of ocid-activ- 
ated FuUer'a earth and filtering 
it through a filter preaa 

Ezeeaa of phoapbonc acid in 
the ml waa finally neutralued 
by the addition of a reoulalte 
amount of precipitate chalk and 
filtering the oil again through 
the filter prem 

The charactenatica aa well aa 
other phyalcal pn^iertiea of this 
treated oil dinerw httle from 
thoee of the pure muitard oil 
excepting that a abgfat fading 
of coloar and odour usd a httle 
reduction m apecifle gravity were 
noticed 


Idantlflcatloa of Alknhrtda 

Tbb uaOAL STBraxMaoM'a cbys- 
tal teat for identifylDg alkahxda 
la ai^licable only when quanti- 
twa (d the order of 50 « gm. 
are available A method ia de»- 
cribed for rapid examination of 
alkakwda in low concentrationa 
(Camad /. Sa, 1950, 28, 

SUdea containing double de- 
preaaiona are employed A araall 
drop of the drug eidiitioa ia 
placed in one of the depremkma 
and to It ia added a amall drop 
of reagent The total quantity 


la auch that the depreaaion is 
about two-thlrda fillM by the 
drop Spontaneous ev^ioratum 
la permitted or the slide may be 
put under a hm Concentration 
takes place more rapidly at the 
surface and the outer edges 
The outer edge la examined 
frequently, when apontaneoua 
evaporation u allowea, the slide 
may rest on the nucroacopo 
platform If crystals occur early 
charactenatic ones will soon form 
on the edge and either grow in 
wards or along the edge The 
slide must be rotated and the 
whole perimeter of the drop 
examin^, for it aeems, powbly 
owing to the uneven mixing 
that the crystals occur more 
readily m one spot than in an- 
othor on the edge Examination 
must be made very frequently 
m such instances as that of 
identifying morphine with Mar- 
me's reagent, abundant crystals 
of the reagent may appear early 
and obscure the amaU cryatala 
of morphme A diatinct ad¬ 
vantage of using the ahdee having 
the depreaaioa for crystal testa 
is that photonucroffraplis may be 
made of the crystw on the Bbde 
under the microacope and a 
permanent record preserved for 
future reference 
When the reagent used is 
known, the alkaloid present can 
be rea^y identified by a glance 
throu^ the microacopo at the 
cryatuB on the edge or by exami¬ 
nation of the photomiciograph 
The satisfactory reagent for crys- 
taUisation is found by expenmen- 
tatKm The presence of aulphnnc 
phosi^ioric, hydrobromic or 
hydrochloric acid up to 25 per 
cent by volume may greatly 
assist m the formation of cbarac- 
tensbe crystals when gold or 
platmum solutions are used as 
reagents 


Double fiiqierphoephate 

Procees 

Thb DBVBLonuirr or thb 
double Buperphoqihate and wet 
phosphoric acid processes is re¬ 
viewed and the manntectore 
of double superphonhates in 
modem plants is described (Acta 
Potytaekniem, 46. 1949) 


This process differs from the 
ordinary superphonrtiate process 
m the period u uorter, 

sobdiflcabon sets m more rwidly, 
seasoning period u longer, caicmm 
sulphate is not formed, a lesser 
quanbty of gases is evc^ved and 
less heat is developed The two 
principal factors affeebng the 
costa are the need for finer 
grinding of the phosphate used 
to quicken the seasoning prooem 
and the production of concen¬ 
trated pho^honc acid Regard¬ 
ing the former it is suggested 
that if the doable superphosphate 
produced were dnro after the 
production, the need for fine 
grinding of the phosphate used 
would De lessen^ Regarding 
phosphoric acid it is indicated 
that if the acid made from phos¬ 
phate and sulphuric acid was 
concentrated to about 50 per 
cent P|0|, a normal product 
could be produced at a reason¬ 
able cost If the pbosphonc 
acid used is produced according 
to the wet process and u to be 
concentrated to about 50 per cent 
PbOb It might he better to use 
it m its anginal, more diluted 
form and to remove the surplus 
of water by dryiog the double 
superphosphate Ibis could be 
done as follows a comparabvely 
large quanbty of double super- 
ph^hate is returned to the 
process m the form of small 
granules The phosphonc acid 
with 30 to 35 per cent PgO. is 
reacted with a corre^KHiauig 
quanbty of phosphate and the 
Nttdge thus formed is mixed with 
the granules, covenng them with 
a thm coabng of sludge The 
moistened granules are then dried 
preferably with combusbon gases 
in a rotating drum, the dried 
granules screened and a small 
fraction taken away as product 
About 80 to 90 per cent is re¬ 
turned to the process, the over^ 
uie particles having been crush¬ 
ed The double superphoqfiiate 
fdant belonging to the Son/Aerfi 
Actd 6* Sutpkur Co, Houston, 
Texas, and built by the Dorr 
Company, is run on this process 
A similar process that enaUes 
the producticm of an acid with a 
PjO« content of between 45 and 
48 per cent has been devdoped 
The acid is ronnkled into a 
granulator working Intermittently 
or contmoonidy, the granulator 
bttng led with ground phoqfiiate 
and cradled overawed partic&N 
Granules are formed rapidly and 
heat IS evolved so that very little 
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heatmg u reo nir ed u the dryer 
Graniw doum eaperpho^bftte 
can be nuuntectored thu 
proceoe m any aupcrplu^hate 
grannUting plant of normal da 
ngn without the trouble of makmg 
puvented double euperphoephate 
at an earlier stage 
Investigations on the wet phoa 
^lonc acid process were under 
taken to determine a suitable 
method of makmg a compara 
tivdy strong plumhonc acid 
wfaicn when mixed with the 
sulphunc acid m suitable pro 
portions would give a high 
percentam of pmt availaue 
PiQi in the superphosphate The 
proc es s could be penormed ac 
ooeding to 3 different methods 
depends on the form of calcium 
sulphate left in the dodge In 
order to make a relatively strong 
phosphoric acid without evapora 
tion and at the same time to be 
able to obtain as high a yield as 
fKissiMe it IS essential to (i) moke 
a good filtrable sludge after the 
dimption of phonhate with 
sulphunc acid and (ii) to employ 
suitable filters To achieve this 
the reaction is to be conducted 
m such a way that the calcium 
sulphate will form (a) stable 
ayntals and (b) laige crystals 
(or anlomerat^ crystals) This 
depends mainly on the concen 
tration of phosphoric acid m the 
dudm and the reaction tern 
permture 


Manufacture of 

Activated Garbon 


A NSW MBTBOD OP PRODUCING 
activated carbon employing 
hydrochlonc acid m and the 
oxychloride of an Mkahne earth 
as an activator has recently 
been patented (BrduA PaUni 
No 690 886 IndMstnml Ckomui 
1950 36, 39) 

The carbonaceous material is 
intunately mixed with magnesia 
which IS obtained by calcining 
the carbonate hydroxide mtrmte 
or an organic salt of magnesium 
at a temperature bekvw 800X 
Sufficient magnesium chloride 
solutwn of 27** to 32° B6 is then 
added to the mixture so as to 


lonn a firm dough 
The doi^ IS next flattened 
to a slab of convenient thickness 
which IS dried m the air from 
1 to 3 hr subdivided and 
aDowedtosat On a large scale 
bekka may be fbnned in a clay 
puff BuH of the extrusion type 
whUe in the labontory the small 


Mocks are heated to be t ween 
650^ m a crucible having one 
escape vent to vapours m the hd 
After heatmg the blocks or 
bsicks are crushed to powder 
extracted with hydrochlonc aoid 
solution filtered and washed 
free from salt solutioiis and hydro 
chloric acid with water The 
matensJ is finally treated with 
dilute ammonia to neutralise 
reetdual acidity Traces of am 
monia are removed by drying 
below 100 C leavmg a carbon 
with hi^ powers ,of decolounaa 
two and gas absorption 

And corroaive Pigments 

Stodiks conducted on alka 
Ime earth plumbates for their 
utility as anti conoeive pigments 
are reported (Chem Ftade J 
1950 136, 437} 

Alkalme earth pigments were 
prepared by heating intimate 
mixtures of litharge and lime and 
strontium and banum carbonates 
in proportions of one nude of 
leocl oxide to two nmles of the 
base under controlled conditions 
the rate of oxidation being 
followed by penodic dettrmina 
bon of the le^ peroxide content 
Of all the plumbates the cakium 
compound exhibited the widest 
range m colour vanaboni depuid 
mg upon ^ery small vanabons 
in the properties of lime and 
lead oxide and m the mixtures 
from which it was prepared 
Calcium plumbatL required httle 
grinding after treatmmt m a 
furnace and although the lead 
content was higher than that of 
either stronbum or banum plum 
bate it had a lower ro gr and 
the lead actually nseef m paint 
formulations was the same 
Paints containmg cakium plum 
bate exhibited reustaiice to bba- 
tenog on immenion in sea water 
absence of {fitting and resis¬ 
tance to cree p of rust under the 
film when abrasion exposed the 
metal and formed accidental 
anodes providing thereby that 
the compound was a general 
inhibitor for anodic and cathodic 
areas Best inhibitlve effects of 
the compound were obtained ih 
sea water inuneraons and m 
simple linseed oil or polymerised 
vegetable oil vehicles Due to 
the powerful rust mhiUbve effect 
of cskHun plumbate and the 
toughMung i^uence it exerted 
on the paint film pamts of high 
protecbve value could be for 
mulated with large amounts of 


inert extenden The hght cokor 
of cslaum ptnmbate permtttod 
Its use in a variety of tinted 
paints Further tbo ralcmm 
Mumbate paint could be used 
direct m freshly gatvanised iron 
witiiout previDUB treatment and 
It does not crack or flake 

Orowth AbnonnalltiM 

in Totoaceo 

RXSULTS or ANALVTICAL STUDIXS 

on the growth responses of 
tobaoco plwts with ammo amdi 
are dosenbed (Sctonce 1949 
110, 714) 

The symptoms of toxicity 
covered a wue range but were 
specific for each ammo acid 
Abnormalities included inhibition 
of stem and branch etongabon 
accelerated development of the 
leaves in the axiltoy buds and 
reticular chlorosis of newly ex 
panded leaves together with 
greatly reduced Iw laminae 
( strap leaves ) Increased 
leaf number was a prominent 
feature Similar responses to 
ammo acids were obtained with 
tobacco plants growing m water 
culture and sou Frenching of 
oriental Xanthi tobacco was 
obtained with d/ uekmciiie at 
20 p p m in water culture Par 
bally Bterilued toil required very 
laive quanbbes however in 
ord^ to produce the symptoms 
of Frendbng m Connecticut 
broad leaf and Xanthi tobacco 
Large scale analytical studies with 
field plants confirm the inter 
pretatlon that excessive acen 
mulabon of free ammo acids m 
the plant may be a prunaiy 
cause Free ammo acids m leaf 
laminae of plants showing symp 
toms of mmeral deficwncies m 
creased with nitrogen defidency 
by 32 per cent tfliosphonis 
48 per cent potassiom M per 
cent cakium 120 per cent 
magnesium 283 per cent and 
bor on 27 per cent These values 
are maxima and confirm and 
extend the data of minenl defl 
cieDcy studies with green plants 
The increases in free ammn 
are considered to be tiie evideDOS 
that these diemical 
participate m protom 
and that tomabon of symptoms 
IS pnnwnly due to the Incalissd 
action of excoMivdy accumulated 
nonnsl metabolites Growth 
resp on ses and chiorasis with 
^minrt adds are of soffifaent 
vanety to Indode many of the 
Individaal syn^toms 
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the qradrooM d%»Uyed with 
ouneiml ddflomctoi Excrot 
poiBbty for magiHuiuin braoJc 
down of chkiropiivll in mineral 
deficiency u thenfore not neces- 
■nnly indicntive of nunerml parti 
apadoa m chlorophyU formation 
aa haa often been aaaumed The 
probable participation of the 
chemical eleaienta in the enrymes 
regulating protem metaboliam 
wanmnta the exerdae of caution 
m aaaoctntnig tptdAc mineral 
defidenmea with {diyaiological 
proceeiei In the plut Drastic 
in te rfer en ce m the baaic function 
of tlw plant should cause a 
brealulown m all physiological 
p c o c eama at varying rates 


Uectrlc Fancaa 

Thb ubx of tux klxctuc fbncx 
aa an alternative to the more 
orthodox type of fence ts dia 
cuaaed and the types of con 
trollmg units available m Great 
Bntain and other countnes are 
compared m a report (No 
W/T18) of the BrUuh EUdruml 
S Alh 0 d Industries Research Asso 
etatum 

The dectnc fence consists of 
one or more strands of fencing 
wire supportad on uuralattons 
affixed to light wooden posts and 
connected to an energumg umt 
Thu unit is either an electro 
mechanical or a purely electrical 
device which applies a high 
voltage between the wire or 
wires and earth at regular inter 
vals so that any ammu or human 
being coming mto contact with 
the fence suffen an deotnc shock 
Tha electnc fence differs from 
the more orthodox type m that 
the bamer provided by the 
fence is more psycbologicfll than 
physical since it controls not 
by fetco but by fear 

An account k given of tests 
earned out upon three Mtish 
uniti to check thar comdiance 
with the Bnbsh Standard 1222 
1945 and to detmnioo idiether 
they could be altered mten 
txmally or otherwise so as to 
increase the severity the shock 
given by them The advantages 
and disadvantages ai these fences 
an discnsasd m detail 

The electric fence ofian two 
principal advantages over the 
orthodox type namriy ectmomy 
and flexibility Large flelda can 
be pro t e c ted from unwanted 
amnuJs with little trouble or 
a — running 
coat —G D JooLXXAX 


Tiiathyl Pho^ihate 

SOMX OP THB LATEST USXi TO 
which triethyl phoQ>hate is being 
put m the USA are desenbed 
ICkem Age 1950 62, 266) 

The compound is used in the 
preparation of dioleflnes pdy 
meruation of vegetable oils 
textile dyeing and the synthesis 
of i n s ec iacid e s It serves as an 
mtermediate m the synthesis of 
the new insecticKle tetraethyl 
pyropho^ibate now replacing 
nioodne Inethyl phospl^te is 
employed as a catalyst in the 
dehydratioa of glycou and ole 
flnic alcohols for the preparation 
of di o le fl nes such as butane 
did pentanedid and hexanedid 
The polymmsatioii of coumarone 
styrene cashew nut oil tung oil 
etc for the production of ream 
ous compounds is effected with 
tnethyl phosphate It is success 
fully employed as an additive to 
lubncati^ oils for high pres 
sure work Lubricants contam 
mg tneth 3 rl phosphate are reputed 
to have comparatively flat visco 
sity temperature curves low pour 
pwts and high flash pomts 
The additive has only a very 
slight corrosive action on the 
common metals and the addi 
tion of 1 per cent of di laobutyl 
ketone reduces this action appro 
ciaUy 

In the textile industry tnethyl 
phosphate is recommended aa 
an sjd to dyeing the phosphate 
being miscible with water ethyl 
alcohd ethyl acetate acetone 
bensene chloroform xylene iso 
butand and castor oil Its use 
as an ingredimit of siung formu 
latlons has been patented 


Urea formaldehyde Fertiliser 

Tub DBVBLOFifxiiT or a hew 
area formaldehyde compound as 
a source of nitrogen for tobacco 
fertilisation la reported (CA«m 
Age 1950 62 263) 

Urea fOTmaldehyde ( urea 
form ) in combination with 
cotton seed meal results m 16 to 
23 per cent increase in grading 
and yield over cotton seed med 
alone The combination mate¬ 
rial has an advantam over urea 
which produces too dark a colour 
m the tobacco leaf because of the 
rapid rate at which it releases 
aipmonia In companaon with 
cotton-seed meal 4 per cent feat 
dark leaf colour was produtkd 
with the urea form-cotton eeed 
meal treatment A treatment 


conamting of a mixture of 25 per 
cent cottonseed meal gave best 
crop value 


Results of a subvby conducted 
by the Amertean Bureau of Mines 
concerning yieUs and properties 
of sdvent extractable waxes from 
lignites are r epor te d (Jndusir 6* 
Ckcm 1950 42, 131) 
The lignite coals gave yidds 
similar to those obtamed m com 
m«cial extraction of montan 
wax from German brown coal 
Although higher yidds were ob 
tamed with a solvent mixture 
of benzene and alcohd than with 
bensene alone the properties of 
the benzene extracts more closely 
resembled commercial grades <n 
montan wax than did the ben 
sene alcohol extracts The moat 
sigmficant difference between the 
extracts obtained from Amencan 
lignites m this investigation and 
the Riebeck brand of wax from 
Cfermany was the greater ream 
content of the extracts hom the 
Amencan lignites The benzene 
alcohol extracts had a higher 
content of asphaltic material 
than the bensene extracts 

Turbidity Control 

Development of a new elec 
tronic device to provide a means 
for watching and detectittg turbl 
dity changes to the extent of one 
part m 1 M 000 in a clear liquid 
IS reported {BIS) 

The instrument u a photo 
electnc device with a special 
optiud system for detecting par 
tides of solid matter in a hquid 
The liquid runs through a glass 
tube around which the control 
hng equipment fonmng the sens 
mg head is placed An mtanse 
beam of light passes throu^ the 
liquid and the photo cdl is so 
placed that it reqionds to any 
light scattered by particfes that 
may appear in toe liquid The 
response can be made to actuate 
the next operation or to pass or 
reject the liquid from the system 

AnatyBis of Goal Aah 

A NEW BCUEME OF ANALYSIS 
embodying several improvemiaits 
m the qnantitattve methods of 
analyris of the oonstituents of 
coal and coka ashes has been 
worked out at the Fuel R es earch 
Station {Survey Pa^ So 50 
HM SO Loamn, Price Is) 
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The {tfiACipel chen^ in the 
methodi previouily reported 
(Sumy Pmp^r No 28 ) relete to 
prepexntKm of eeh for analyeu 
Bohition ot the aeh Mpantioa 
ofnbca detenninntion of banum 
treatment of the iron group 
detenmnation of iron determine 
tion of titanium removal of 
platinum and manganeee deter 
minatKm of magneaium phoe 

E honia and alkaliei The acneme 
I oonaidmbly aimpler than 
■chemee for the analyau of 
eilicate mineral in genenu 


Maturity ot Cotton Flbrea 

A aiNOLB CHKUIC VL TBST TO 
determine how cotton ^hres are 
likely to react during ^pmnuig 
and other pbaaee of proceeding 
is being uB^ by cotton nulls in 
the United States The test which 
involves the use of a qiecial 
mixture of red and green dvee 
quickly reveals whether fibres 
are mature or immature ( USIS) 
The new test is based on the 
fact that differences in dyeing 
properties of cotton are related 
to the matunty of the fibres 
'When subjected to the operation 
thick walM or mature cotton 
fibres turn red in colour and thm 
walled or immature fibres turn 
green The test obviates the 
time expense and complications 
involved m the microscopic test 

Analvala of 

Emodln containing Druga 

Although buooin containing 
drugs are auite potent and are 
widely used in medicine there 
has been no generally accepted 
method for assay andthepreMt 
day procedure for testing water 
BOliible or alcohol s<dubte ex 
tractives is not a very satisfac 
tory meant of evaluating these 
materials A spectrophotometnc 
method for analysis of eraodin 
m CassM acuHfoiU D baaed on 
devdopment of ooloir by the 
Bomtra«ger leacbon is described 

U Amfr Pkarm Soc 1949 
589) 

The dned senna powder was 
extracted with akoMic potas 
Slum hydroxide the alcoholic 
eolation was acidified and ex 
tractsd with ether The ether 
sdutkMi was then shaken with 
ammonia test sidutioa to extract 
the emodln and devdop the 
meae o rab le cakmr The method 
to be effective and accurate has 
to be eqppiettented by reference 
•taadanU lor the dm^ 


High Orada 

Ahunlnlum GUorida 

An APPAXATUa fox thb pxbpaxa 
tion purification and sublimatkMi 
of alummlnm chlonde has been 
develop at tlm Ckmual R§ 
uunk Laboraiofy EngUnd iCkam 
Ago 1950 63 338) 

The apparatus diasipatee the 
heat of reaction the metal u 
used m the form of a itout rod 
so that heat is rapidly conducted 
away from the reaction aone 
fhe rteultmg alumtmuro chlonde 
vapour u fr^ from chlorine by 
passing It over heated aJuminiam 
turnings or foil and is then pro¬ 
jected through an orifice mto the 
centre of a water cooled clmmber 
Here it la condensed mto eolid 
particles before it can reach the 
cold wall of the chamber and 
expects in a free flowing condi 
tion The product is discharged 
from the cold chamber into the 
receiver flow is a misted by 
gentle vibratum 

Adhaalva firom 

Qaaliew«nnt Shall Oil 

The possibility or producing 
cold setting adheaivea from 
cashew nut shell oil has been 
mvestigated at the Forasi Rauarek 
Inaitiuta Dehrm Dun ( Indtmm 
Forasi Laaflai No 111 ) 

The adhesive is a polymerised 
product of the oil uaiog sulphuric 
acid with addition of rectifled 

r t to increase miscibility of 
oil and acid and of para 
formaldehyde as a baroener 
polymcruatlon being effected by 
fieatmg m an oil bath or water 
bath followed by oil bath Tests 
have also been earned out on the 
storage life of the adhanve 
influence of viscosity on adhesive 
strength and influence on the 
surface of the wood treated 
Results of tests on the nse of the 
adhesive for bonding plywood 
have been tabulated 
The products conform to British 
Standard Speciflcattons 

Manirfactura of Boards 

Results of invxstioationb on 
the prodoctioii of wood wool 
cement boards wood wool protein 
boards and various other types 
of hard boards from wood snav 
mgs and mw-dnst an desenbod 
m a leaflet recently pubbshed by 
the Fomi Rataank /msMiB 
Drtira Dun 

Saw-dust (80 to 100 inetfi) was 
mixe d with the following adh^ 
Btve compositlona (1) pngaadn 


formaldehyde (2) grouadaitt 
protein fonnaldehyde and (3) 
phenol fonnaldehyde The mix 
ture was cesKhtioiied m a kiln 
and then piusswd at 320"P and 
2 000 lb /eq in for half an boor 
The thickneas was V W hen t wo 
adhesives were nsed 1 e gxoniid 
nut protein formaldehyde and 

S headi formalddiyde the saw 
ust was first treated with the 
farmer ccmditumed and then 
treated with the Utter The 
boards so prepared compared 
favourably with forago boards 
Crfoun^ut protem fonnalddiyde 
a^ phened fonnaldefayde mix 
tores gave best results A small 
addition of coconut coir pith was 
found to improve water rests 
tance Pretreatment of saw dust 
with ammoiiia reduced moisture 
absorption 

UtUlaatlofi of Wood Waata 

The fotbhtial uses or wood 
waste for making wall board and 
other materials of moulded cons 
truction were discussed at a 
recent conference of the North 
Eattam Wood UhitsaHon CouncU 
at Harvard University ( Cham 
Aga 1950 63 260) 

The reUtioiiahip of the pro¬ 
perties of fibre boards to their 
doaBties was discussed Soft 
boards with denaitiea about 03 
and hard boards with densities 
about 1 0 an common but semi 
hard boards (densities 0 5 to 06) 
and three-quarters hard (den 
titles 0 7 to 0 8) were becoming 
impmtaat in Europe became 
they reeembled wood nune cloaely 
m wOTkmg pnmerties Such 
boards were made by wet pro 
cenes using the A^lund de 
fibrstor or other dismtegrating 
devices 

Saw-dust could be processed 
dry into a hard board by mixing 
it with certam cbenucals and then 
preanng hot The board obtain 
ed was strong had low water 
abaoqrtioa and showed negb 
gible swcUmg It could be Uoun 
ated with metal foili or plastici 
File or pest reaistance charxc 
tenstics conld also be imparted 
The Xikm ptocees a senu-cheeal 
ad process ol pnlplng wood and 
otiier Able wastes developod In 
Italy by Aataudm Bfaoam /nffiw 
fnaf U DOW avallabto In the 
United States A 2 per osnt 
soIntfoB of sdlphnnc aoid In 
open tanks is nsad The add 
hydrolyxee the pentosans in the 
Mod and the aofteaad wood Is 


220 



NOTES St NEWS 


then iwutnUiM^ and deflbrad 
uicchanloally, witboat r«moviii| 
the ligniiu An eaminple of wood 
wmste ntUlntkm for mookled 
oonetnictlon materiali wu de- 
monatimted by Durisol Inc . 
New York. Dnriaol constote of 
obmlcally treetod wood ■having 
bonded with portland cement 
and moulded under preaeure 
The ptodoct wai nid to be 
fire reiifUnt and to have good 
heat and sound insulating pm- 
pertiea. 


Lead Tetra-acetate 

Lead TBraA-ACSTATB is finding 
increasing appUcationa as a highly 
selective onoising agent in the 
syndesis of various organic com¬ 
pounds. l-2-g1yc(^ can be split 
into two m^ecules of oldeh^e, 
the reaction being usually caxiied 
out in a solvent such as glacial 
acetic acid, bensene. dlchlor- 
ethane and mtrobensene a-hy- 
droxy acids can similarly be oid- 
dised Ammo compound like a- 
amino acids, 1, 2-amino akohols 
and 1. 2-diamine8 can be split by 
the salt to form an imine which 
may be further dehydrogenated 
to the nitrile Boddes, lead 
tetra-acetate is of great value in 
the methylation of aromatks 
Mid in acetoxyiatkm The latter 
can be used for the conversion 
of various allenes to cyck^nopa- 
none derivatives 
The compound is unstable and 
decomposes even nnder best stor¬ 
age conditiona. jRejuvenation 
can be effected by snmng the 
acetate with ita weight of a 
mixture of 8 parts glacial acetic 
acid and 1 part acetic anhydride 
and filtering off the solid tetra¬ 
acetate (Ckcm Age, 1950. 63, 
302) 


New Aro-woldlng Electroda 

A NKW BLXCTXODX. UANUFAC- 
tored in Australia, is enwcially 
snited to work on ain^ pass 
horlsontal fillets and multiple 
pass flUeta in the vertical and 
overtiead poaltkma. It is also 
designed for work on vertkal. 
horiiontal and overhead bntts in 
l^tea over hall an Inch thick 
The dectrode is an aid to faMtec 
wehUng and also posMnes very 
knr qiatter loss, uherent self¬ 
cleaning proper ti es, and gives 
an exoBlIent appearance to the 
finished weld {Tech Nranrifffsr, 
Anstnlk). 


New SoUerlnfi Iron 

A SMAIX 10* 3 OZ TOOL WITH A 
heatmg-np tune of 6 sec and a 
current drain of 20 amp has been 
devised The heat is pienerated 
at the copper tip which is utilised 
os a means to convey the heat to 
the work, instead of serving as a 
reservoir of heat, as m most 
types The iron can be worked 
into positions through mazes of 
delicate wiring to reach inaccos- 
aible spots without radiating heat 
m all directions •'Sufficient heat 
can be generated to melt special 
aluminium solder for which nor¬ 
mally a nui jet has to be used 
( Tech Newsletter, Australia ) 

Equilibrium Data for 

Tin AUoya 

Existing data on the thermal 
equilibria of the more Important 
tin-containing binary metallic 
systems are summarized in a 
booklet recently published by the 
Tin Research InsitMe, England 

All the useful systems investi¬ 
gated to-date are represented 
To make the information as 
concise and accurate as possible, a 
single diagram is presented for 
each system To facibtate inter¬ 
pretation of the diagrams, tem¬ 
perature and composition, co- 
orduiates have been Inserted in 
colour Supplementary explana¬ 
tory notes are appended to many 
of the diagrams and, where 
available, information on crystal 
structure is given 

A biUiography of publications 
on ternary tin aUoy systems is 
included and contains references 
to all the ternary systems which 
have been fully or partly investi¬ 
gated and indkatei the extent 
of the information available where 
an investigation is incomplete 

The booklet is priced 2s 6d 
and 15 available from the Director, 
Ttn Research Inshtnte, Greenfoid, 
England 

Pilot Steel Worka 

A STEEL EXSEARCH STATION THAT 
will have much of the equipment 
of a Bteriworks in miniature is 
being established by the BrUitk 
Iron 6* Steel Research Association 
at Sheffield The cost of the 
first stage of development is 
<^inatra at about Rs. 33 33 
lakhs. 

Pilot plant for melting, rolling, 
drawing and forging for trial of 
researw findings before applica- 
tkm to production plant is to 


be installed Steri melting wlU 
be carried out in 10 cwt capacity 
electric arc furnaces 

Indian Stendnrde 

Iron Castings — The draft 
specification i^tes to grey Inm 
castings wluch have beira classi¬ 
fied into 7 grades on the basis 
of mmimnm tensile s tr en g th 
General requirements in respect 
of the ptocesB of manufacture, 
moulding and freedom from 
defects have been given The di¬ 
mensions of test bars, the tensile 
strengths of the various grades 
of ca^ iron, the requirements of 
transverse tests for test bars of 
various diameters, and the condi¬ 
tions of acceptance or rejectum 
of materud are also Included 
Malleable Castings — The stan¬ 
dard covers requirements of 3 
grades of black heart malleable 
castings. Process of manufacture, 
freedom from defects and details 
of mechanical testa ore laid down 
laundry Toilet Soaps ^ The 
standard for laundry soap pres- 
enbes the requirements for 3 
grades of washi^ aosp in respect 
of fatty acid and rosin acid 
contents, free alkah, moisture, 
chlorides, etc The specification 
for toilet soap lays down the 
essential requirements for fotty 
acid and roam acid contents, 
free and combined alkali ami 
chloride In both the standards, 
the methods of markmg, sampl¬ 
ing and tests are also in^uded 
Steam Cylinder Otis ^ Six draft 
standard specifications for the 
following types of steam cylinder 
oils covering the entire range of 
lubrication requirements of steam 
cylinders have been formulated 
pure mmeral, ordinary, com¬ 
pounded, ordinary, pure mmeral 
superheat, compounded, pure 
mineral filtered, and compounded, 
filtered In each spet^cation, 
general indication has been given 
of the service conditions under 
which the respective grade of 
oils is to be u^ 

Comments on these draft stan¬ 
dards will be received by the 
Director, Indian Standards Insti¬ 
tution, 19 University Road. Delhi 
2, up to July 20, 1950 
Cement — Draft standard speci¬ 
fications have been pr es cr ibed 
for ordinary portland cement, 
rapid-hardening cement and low- 
heat cement. The standard 
covers the requirements of ordi¬ 
nary Portland cement for general 
use at a oonstmctloiiai material 
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la ooBcrate. mortar, etc., and 
rapid-hardfadng portland cement 
for vm vhere low heat and 
hydratkm ia required, u in mam- 
oonciete for daina. The atandard 
Uya down the chemical and 
phyilcal reqmromeoti for the 
materials The method! of umpl- 
ing and teata and of ctorage of the 
material are Mven The testa 
are included in the form of 
7 appendicea. 


Indian Journal of 

Mataorology & Oeophyalca 

Thx Ihuam ManoROLooiCAL 
Department haa diaoontlnued 
publication of the aeiiei '* Sdentl- 
nc Notea'' and instead has 
started a new quarterlyioumal 
under the above title. The first 
number of the journal (Jan 
1950) contains useful contnbu- 
tiona on *' Foreehadowing Mon- 
aoon and 'Winter Halnfaii ** and 
" Gcc^yslca in Mineral Pros- 
pec^g" 


Aanouncamenta 

The Fourth International Congress 
on Largi Dams and the SreHonal 
Mreiini of th§ World Power Con- 
ferenee are to be held in New 
Ddhl from 10th to 15th January 
1951 An Exhibition of Engv- 
neenng Activities rating to 
conaervation and utiUution 
of water and power and allied 
researeh is ^ao to be held con¬ 
currently 

A symposium on the history 
(rf admice in South Asia, spon¬ 
sored by the National Institute 
of Sciences of India in collabma- 
tkm with the VSBSCO Science 
Co-cmeratkm Office for South 
Asia Is to be held in Ddhl in 
September 1950 Dr Joeeph 
Needham, P R.S. a noted author¬ 
ity on the histo^ of science and 
eimutlon of acimtiflc thought, 
la expected to preside A small 
study group of tcholan fit>m 
India, Pakistan, Ceylon, Burma, 
Malaya, Siam, Indonesia and 
China will participate in the 
sympoaium. 


and Rubber, Ministry of Supply, 
R716, SheU klex House, L<^oa, 
WC 2 

IntemaHonal Meeting on Rubber 
Technology ia to be held usider 
the auspices of the American 
Chemical Society In Cleveland, 
Ohio, US.A, from 11th to 13th 
October 1950 Papers are to be 
submitted before 1st Jufy 1950 
to the Secretary of the iSivuitm 
of Rubber Chemistry, Binney A 
Smith Co., 41 East 42nd Street, 
New York 17 

The Assoeiatum pour L^UHiisa- 
Hon et la DiffuiUm d$ la Docu- 
mentaHon have published a Itit 
of documents (In French) on 
German chemicu industry during 
the war Thw have also pre¬ 
pared a claatined catalogue (in 
rtenoh) of German patrats de¬ 
posited in the Gem^ Reichs- 
Mtentamt {State Bureau of 
Patents) between 1940 and 1945 
These cataloguet can be obtained 
direct from the Association, 18 
Avenue De Villan, Pans 7, or 
through UNESCO Science Co¬ 
operation Office, University Build¬ 
ings, MhL 

Royal Soeteiy McdaltslM The 
two Royal Society Medals for 
1950 have been awarded to 
(1) Sir George Thomaon for his 
coatnbutions to atomic physics 
and for his work in eatabliiming 
wave p ro p erties of the election 
and (2) Prof A Peters far investi¬ 
gations of (i) the biochemical rdle 
of vitamin B in tissue metabolism 
and (ii) the mechanism of toxic 
action of areaenical compounds. 

The EUctrochemtcal Society Inc *- 
A section of this Society for 
India has recently been organized 
with headquarters at Bamlore 
The section, which is the first to 
be formed outside the U,SA, 
was inaugurated in March 1950 

Mosanio ChemicaU Lid have 
organized a new company, Mo- 
santo Chemicals of India Ltd, 
in Indio, which plans to establish 
a selling organisation in India 
and eventually manufacture pro¬ 
ducts commanding a ready market 
from indigenous raw materials. 


Symposium onPolymerCheimstry — 
A three^y symposium on" Pu¬ 
nier Chemistiy as Applied to 
Flaatici" is to be held in London 
under the auspices of the Society 
of Chemical Industry in Septem¬ 
ber 1950. Contributon may com- 
mo^cate with the Hony Secre¬ 
tary, Advisory Service on Plastics 


Dr Vaman Ramehandra Kohat- 
niff*-We legret to record the 
death of Dr Vaman Ramehandra 
Kbkatnur in New York on the 
14th April 1950 at the age of 63 
A noted consulting chemist and 
engineer. Dr. Kbkatnur had been 
in the USA where he carried 
out considenble research work 


oovering new p cocemas in engi¬ 
neering and vuioM branches of 
chemmy He was at one time 
a qieclal consottaat to the U,S. 
Navy. In 1928 he went to 
Ruosia as oonsolting expert on 
the five-year plan, qied al izin g 
in the uses of ctuorine and caustic 
■oda In 1940 he wu hoaoured 
as an outstanding inventor at 
the seeqni<entennul celebrationa 
of the U S Patent Office He 
was a member of leading sctoatlfic 
groups in America and was on 
the Advisory Board of the Wato- 
muU Foundation. 

PuMIcationa Received 

Railway Trach, by Aim a, New 
Book Co Ltd, Bombay, 1949, 
pp 19 + 416, price Rs. 16 
Engineering Economic Analysis, 
by BuLUNGxa, filcGraw-Hfll 
Book Co Inc , New York, 1949, 
pp xii + 397, price • 4 00 
Psychical Physics, by TaoMp, 
Elsevier Publishing Co Inc, 
New York ft Lemdon, 1949, 
pp xv + 534, price I 8 00 
The Chetmsiry 6 * Metallur^ of 
Miscellaneous Materials, Ther» 
modyuasnics, by Quux, Mc¬ 
Graw-Hill Boeft Co. Inc, New 
York, 1950, pp xxli -i- 329, 
price 8 3 00 

Engineering Supersonic Aerodyna¬ 
mics, by MMNBY, McGraw- 
Hill Book Co Inc, New York, 
1950, pp xi + 264, price 14 00 
Layout Pianning Tec h n i qu e s, by 
iUMEa, McOraw-HiU Book Co 
Inc, New York, 1950, pp vlU 
+ 430. price I 5 00 
Aircraft structures, by Puny, 
McGraw-Hill Book Co Inc., 
Now York, 1950, pp vii + 
566. price | 6 50 
SolvsfUs, by DunRANB, Chap¬ 
man ft Hall Ltd, London, 
1950, pp XV + 242, price 21r 
Non-linsar VibraHons in Mseha- 
nical S* Elsctrieal Systsms, by 
Stoker. Intenmenoe PubUahen 
Ltd, Londem, 1950, pp. xix + 
273. price I 5 00. 

Applieation of the Electronic Vahe 
tn Radio Receivers &• AmM- 
fiars, Book IV, by Haaxtju 
ft SucRTXLaN, Fhillpa Electri¬ 
cal Ca (India) Ltd, Calcutta 
195a PP 24 + 416 
Pm^BassLatmnates, by SoaanUi. 
aeaver-Hume Prw Ltd, 
London, 1950, pp 223, price 
12s. 64 

Flood EsHmoHon ft* Control, by 
Ricbards, Chapman ft Haa 
Ltd, London, 1950, pp xill + 
173, prtoe 21« 
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Progress Reports 


INDIAN COUNCIL OF 
AGRICULTURAL RESEARCH 

RjtSSABCB ON VAUOUS ASPECTS OF AGRICULTURAL 
c r ops fruit technology and animal husbandry 
conducted under the auspices of the Indian Council 
of Agncultu^ Research is reviewed m its 18th 
Annual Report for the year ended 3lBt March 1948 

The nee research scheme started at Baroda 
in 1940 came to a close during the year The 
investigations earned out have revealed that the 
open cultivated paddy benefits by two imntions 
Owen manuxiDg was better than keeping the land 
fallow The amlication of castor cake (60 lb /acre) 
also gives high yields In Kashmir the Chinese 
variety of paddy gave heavy out turns (60 to 70 
md /acre) In the nee disease scheme m Madras 
treatment of the seed (1 gm /lb of seed) with 
the fungicide Argosan GN has been found to 
prevent the blast and the foot rot diseases 

The work on wheat rust schemes conducted 
during the year at the Indian Agricultural Re 
search Institute New Delhi and at Agra Simla 
Hosangabad and Mahabalethvrar stations has 
result^ m the evolution of several promising vane 
ties of wheat resistant to yellow and black rusts 
A Wheat Rust Contred Committee was appointed 
during the year to intensify and co ordinate research 
on wheat rust throughout the country 

Under the pulse research scheme m Madras 
field trials have shown that horse gram and black 
gram grown as murtuiea gave hi^er monetary 
returns than pure crops In the Mmbay jowar 
ifrige scheme it was found that the vanety 
Bongmnhth was the most resistant to both species 
of 3ngm 

A scheme for scientiftc aid to the paper industry 
submitted by the Government of Madras and 
another for tee survey of soil and climate condi 
tions under which cashew nut trees grow were 
a ^ fw ^ oned 

Over 200 blight resistant hybnds approaching 
commercial potatoes both in tuber size and 
yields have been evolved through a senes of back 
cromes of Satanum demtssum with Soianum fttbero 
ium at Simla 

Investigations on the colloidal constituents of 
Indian soila have been undertaken by the Council 
with a view to (1) the elucidation of their 
fundamental electro^mical character as mam 
fssted m their baseexebann properties their 
manner of assodatkm in tee soils and their 
Influence on soil properties (2) differentiation of 
days present in various soila and the identification 
of clav minerals contained m them (3) elucidation 
of sett forming pro c ess es These lavestigatuMU are 
e sp ec t ed to throw bght on tee difficulties of minor 
or trace elements e g Mn Sn Cu etc in Indian 
soils and suggwt measures for remedying such 
defldencios 

The prepazmtkm of a monograph on phosphate 
manunng in India has been sanctioned by the 
Governing Body of the Council 


Studies on the preservation of citrus juices 
with special reference to their vitamin C contents 
have teown that flash pasteurization is a satisfac 
tory method Chemical preservation with sulphur 
dioxide has also proved satisfactory The juices 
should be deaeraM and the sugar concentration 
raised by the addition of sugar ( 5 per cent) 
Ordinary pasteunzation and Edition of sodium 
benzoate caused deterioration m the quality of 
juices 

InvcstigationB on the comparative nntntional 
value of vanaspait and ghee have shown that 
there is 15 25 per cent less absorption of carotene 
with vanaspatt as compared witn cow ghee In 
another set of experiments it was found that 
vanaspaH lowered the absorption rate of calcium 
and phosphorus The low nutntive value of 
vanaspaH was due to factors other thau digestibility 

Studies have been made on the nutntive value 
of mdigenous grasses and wheat barley millets 
and paddy straws with special reference to their 
effect on milk production Alkali wateed poddy 
straw augmented milk production in cows where 
as water washing alone had no such beneficial 
effect 

Ihe Council has sanctioned a scheme of research 
to investigate into the possibility of usmg milch 
cows for work and to see if there is any detonora 
tion in the milking capaaty The scheme has 
been started on the analogy of the prevailing 
practice in Egypt where milte cattle are worked 
without any Averse effect on milk yield The 
Council sanctioned another scheme on the standard 
ization of the teUimque of manufacture of ghee 
to improve its market quality 

A scheme for drying prawns has been success 
fully worked out at the Madras Fisheries Station 


BUILDING RESEARCH IN 
ENGLAND 

Research on butldino materials building 
construction design and performance of struc 
tures soil mechanics fire resistance and cc4onial 
housing and building formed tee bulk of general 
research and co-operative mvestigations under 
taken by the Building Research Station D S I R 
London (Butldtng Research 1948 HMSO 
Puce If od ) during the year 1948 Apart from 
these reports on 63 special mvestigations were 
issued during the year The materuda exammed 
included clays bneks budding blocks and vanous 
aggregates Investigation on componto timbw 
sheet jeasts for houses remforced concrete floors 
shale and pulverized fuel ash for bnck and tde 
milking cmd air infiltration through windows were 
a few othors 

Work on the foaming of clays fbr making light 
weight insulating materals were undertaken during 
the year Specimens with a reasonaUy fine 
porous structure have been made with ball clay 
Cornish china day residues were mvestigated aa 
posnUe concrete aggregate A report on lime- 
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Btom ag g rag ate t m noanng completion Studlea 
on light weight agmgatet mch u chnker venni 
culite expended wy and foamed elag have been 
nndtttalum m connection with the letting up of 
a pilot plant The exfoliation of venmcuTite and 
the properties of concretes with exfoliated vermi 
Luhte os aggregate have also been mvestinted 
and a special investigation has been earned out 
on concrete made with expanded clay While 
the results of the latter were similar to those 
normally obtained with this material the trial 
IB interesting m that the clay was artificially 
cxpai^ed by the incorporation of a gas produemg 
chemical pnor to burning In co operation with 
the inventor some tests have been made on the 
product obtained from a new and simpUfied metb id 
of foaming slag Investigations on steam curing 
of concrete have been widened and a pilot scale 
test plant has been installed As a first step m 
the work on quahty control of concrete a detailed 
study has been ni^e of concrete from different 
sources 

A method for anal^ing set concretes and 
mortars has been developed in conjunction with 
the Road Research Laboratory In connection 
with the programme of research on aluminium 
powder foamed concrete a method of ossessmg 
the suitability of different powders has been 
evedvod 

Lime wash containing tallow for the surface 
treatment of bitutninous roofing materials have 
been found tffective and free from harmful effects 
on the bituminous surface Wool grease may be 
used as a substitute for tallow although it is not 
quite BO durable Another promising attemative 
IS a stearate of a heavy metal Such treatments 
axe found to be more resistant to weather if 
ai^lied to rough rath r than to smooth surfaces 
in particular a sand finish to a self finished roofing 
fdt improves both the life of the felt and that of 
an applied lime wash Several new varieties of 


bnilding board made from wood waste glait 
fibre and peat have been te rted 
An inBtramant has bean designed to enable the 
ffow p ro p ert ie e of a layered material to be asaeeeed 
The instrument is a constant rate penetrometer 
the needle being forced mto the specimen at a 
constant rate The load is measured by the 
deflection of one of a set of cahbrated steel strips 
Investigatioas have been nude on the design of 
wall ties stiffening effect caused by floor cover 
mgs fixity to standuona etc on floors and rodh 
A review of the work on the strength and stabdity 
of various types of house construction has been 
prepared for publication 
A senes of tests on a modd bridge consisting of 
steel girders with concrete jack arches spuning 
between the girders has been completed Revised 
methods of design practice based on the results 
of the tests are likely to be introduced Tests 
were also earned out on full sue and model con 
crote walla to determme their structural behaviour 
under aenal and eccentric loading Resrarch on 
soil mechanics was closely Imked with field investi 
utions and practical problems of foundations 
for large structures and stabihty of earth slopes 
in relation to water flow were investigated 
Heating tmta on 20 bouses under unoccupied 
conditions were completed during the year and 
tnals are bemg contmued by remote control with 
the houses occupied by tenants Several papers 
have been published on the results of the tests 
studies on neat tranamiasKm through roofs and 
phjrsiological mvestigations on the effect of warm 
and cold walls on coimort have been contmued 
A mobile laboratory for measuring sound msit 
lation and acoustical properties of buildmgs was 
completed and put into use 
The Board stressed the importance of makma 
the results of the work known to industry W aO 
possible means particularly through the Oxias 
of Practice now being prepared 


Government of India Scholarships 


Fifty senior and 150 junior research 
scholarships have been instituted by the 
Ministry of Education Government of India 
for trauung scholars in scientific and mdus 
trial research in univeraties and other 
educational and research mstitutions in 
India in pursuance of the recommendations 
of the Saentific Manpower Committee 
The senior scholar^ips are of the value 


of Rs 200 per month and are awarded to 
research workers who have taken at least 
a Masters Degree in science or a good De 
gree or advanced Diploma m Engmeenng 
or Technology The junior scholarahips 
(Rs 100 per month) are awarded to 
those possessing at least a good Honours 
Degree m Science or a Degree m Tectoo 
logy 



INDtAN PATENTS 


The following u a list of a few of the Patent Api^ications 
notified as accepted m the Gautte of IndtJ Fart II Section 1 
for April 1950 


Patats VanlahM ft tacyMta 

42187 Electrical uuulatmg coattng compoutions 
A wurlMf# of an aihenfied mmarntno formaUU 
kyd$ f$9%n a parttat polymeric ester of a poly 
alcohol and an alipkahc m dibaeic 
IftDESTKUCTIBLP PAINT Co LTD 

41720 Ammonium nitrate blasting explosives In 
corporaling m ommofiiwm nitrate blasting 
exploswe composthon 0001 to 1 per cent of 
dyestuff of sulpkonated aromaJhc character — 
ICI Ltd 

42146 Chlonnatioa of acetic acid Passing a 
murture of sulphur dtojnde and ehlonne into 
acetic acid in the presence of substances 
promoting the formation of sulphur^ chloride — 
Konimklijkb Imdustribblb Maatschappij 
VOORHEEN NOURY ft VaK DER LaNOE 

40498 Ventlow delay imtiators for explosive or 
other charges capable of exothermic reaction 
Fuse elements consisting of flexible ent elope 
surrounding an unbroken continuously extruded 
core cf ihermoplasitc composition comprising 
inorganic reducing agent and oxidi ing agent 
pmndsfi — 1C I Ltd 

Orgaeir Cftawicata 

40612 Extraction of celluloee from verotables 
Pre digesting the vegetable material with alhaline 
sodium Ive and thereafler further digesting anIA 
sodtwfi monosutphde lye — Lbmaire 

41312 Prepantioa of phenols Adding gutcUime 
to a solutton of salt of sulphonic acid drying and 
healing the mixture in pretence of steam — 
Db DtRECTix Van Db Staatsmijnbn in Lim 
EURO 

42276 Preparation of pyrimidine compounds 
Treating 2 thud 4 amfna pyrimidine with chlor 
acetic acid and recovering corresponding 2 
carboxymethyltkio 4 sMtiiopyrtmNnfi# — The 
Wbixcomb Foundation Ltd 

42312 Ft)q[Muation of stable vitonun A compon 
tiQD Adding an antioxidmnt to a solvent for 
vtiamn A and then adding vitamin A or a 
vttmmn concentrate to the mixfEfs — The 
Bengal Ihmuhity Co Ltd 

feitr—H {PraftMhwl MmHEc ft QontreUtag ) 

40361 Apporatof for electnc arc seam welding 
electrode having a curved surface for 
ike root cf the are movmg relative to welding 
head tn a dirscHon opposite to the movement of 
the seam relatwe to the head at such a speed 
thal the are ts held tn a given position relative 
to the weldeng head — Tub General Electric 
C o Ltd 


Macal ft Katal PreGads 

42488 Treatment of manganese ore Heating ore 
containing MnOi initiaify in air and then tn 
oxygen to get a mixture of Mnfi^ and Mnfi^ — 
Chatter; EE 

41979 Process of treating nickel bearing non 
ores of the Mayan type Comprises heating 
at tOOO^F and 1500 1 a bed of turbulent 
fluidised thermally homogeneous gaseous sus 
pension and another bed of fluidued ore tn a 
reduction one reading the former with the 
loiter tn the reduction tone — The Dorr Co 

41803 Production of smc Condensing nnc vapour 
tn molten lead until the concentration exceeds 
1 7 per cent and cooling the iead zinc solution 
to a temperature above the freezing point of 
zinc but at which molten dissolved ztnc sepa 
rates — The National bMELTiNc Co Ltd 

TexHto ft Taxttla Pradacts 

40366 New fluorescent compounds for nse in tex 
tile treatment Reacting cyanunc cktonde 
with 4 4 dtamtnositlbene 2 2 disulphonu: acid 
dimeihylamine or morphoHne and an amine — 
ICI Ltd 

41059 ProcesB for the extrocticn of textile gum 
from Urgtnia tndica Steeping onions tn 
solution of pressing agent then relieving same 
of water soluble glucoside thereafter drying the 
scales — Seth 

42546 Hand threading shuttles for kx>ms Shuttle 
eye consisting of a thin disc Aavtgg a vertical 
slot extending from top to the centre the disc 
being located in a recess in the shuttle head — 
Thomas Dawson ( Shuttlbmakers ) Ltd 

40444 Composition for decorating textiles Apply 
tng on a fabric composition comprising a pig 
mented dispersion and preferably a gd disper 
sum of a polyethylene tn a voledile orgamic 
liquid and heating the fabric — Interchemical 
CORP 


42014 Continious treatment of vegetable fibres 
Additional liquid is pumped into the lower at 
the lower end thereof and the descending matertal 
ts agitated at said tower end followed by with 
drawal of the treated fibres — Cellulose 
Development Co Ltd 

41930 Quick extraction of glue from bones 
Su^ected to high pretsurs steam of AO lb for 
5 nitn and to 3Q lb for half an howr and 
then WiM IS extracted in about A hr — Moor 
thy ft Director Central Laboratories for 
Continued on page 226 
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Patented Inventions of the Council of 
Scientific & Industrial Research 


CONVERSION or 
BHILAWAN SHELL LIQUID 

SSVIKAL PROCUSBS HAVS BERN PATBHTBD POE 

the ocmvenloii of UiiUwui ihell liquid to a non* 
veiicating drying product which can be need for 
the manufacture of lacquer vamiihea, etoving ena- 
mida, waterproofing, electrk-ineulating and plastic 
compositions or like materials 

Patent No. 28002 
Si SiDDigui ft S. K Raboanathan 

Hhilawan shell liquid is heated with sulphur 
so as to rate its temperature gradually, ke^ng 
down the rate of heating at about 200X when 
there Is evolution of hydiom sulphide and froth¬ 
ing of the mixture and subsequently raising the 
tempoatura to, and heating the mixture at, about 
280^ The sulphur content may vary from 0 5 
per cent to 5 per cent by weight of the hhilawan 
BheO liquid 

Patant No. 28003 
S SlDDIOUl ft S K Ranoanathan 

Bhllawan shell liquid is cooled to OX. or 
bdow and mixed with nitric add. stliTing the 
mixture vigorously Excess of water and an 
organic sdvMit such as methyl-etlwl-ketone or 
bcAKil axe added to the mixture llie aqueous 
layer is drained off. the supernatant layer Is washed 
wte a carbonate or bterbonate solution and water 
and the product is dried The solvent may be 
added to wiilawan didl llould before the admtion 
of nitric add Nitric acid may be produced in 
the nascent state in the leactkNl mixture by the 
addition of commercial saltpetre to a mixture 
of the shdl liquid and concentrated hydrochloric 
add. For example, a sdution of bhuawan shell 
liquid in bensol u mixed with concentrated hydro- 
cUoric add and wanned before the addition of 
sdtpetre. The quantities of the liquid, the 
solvent, tile add and saltpetre that are ni^ te 
the mixture are preferably in the propwtion of 
8.32 11 3 by wdffbt. 


Patent No. 28004 

S. SiDDioui ft A. A. Kham 

Hhilawan shell liquid Is heated at a 
temperature not bdow lOOX alone or in contact 
with metals whose meltuig points are below 
lOOOX. or with their alloys, amalgams, or their 
oxyg e n , sulphur and halom-containlng com¬ 
pounds. So^ of the metals that may be used 
are aluminium, sine, lead, bismuth, tin, merenry, 
sodium or antimony The compound! referrra 
to above may be the oxldee or sulphideB of the 
metale or their salte with mineral adds, higher fatty 
adds, resinous acids or resinols. Heating is done 
with or without aeration Example Bhllawan 
shell liquid is heated with tin for 2 hr at 100* 
to 120X followed byfurther heating for 2 to 3 hr 
at 300* to 320X. product, on cooling, is a 
black solid, which is soluUe In hydrocarbon sol¬ 
vents and is used in the manufacture of a plastic 
composition 

Patent No. 28005 

S. SxDDioui ft A A Khan 

Bhllawan shell liquid is heated with an 
acid and an alddiyde (or a polymer or deriva¬ 
tive of an alddiyde such as paraformaldehyde, 
trloxymethyleao or hezamethylene tetzamine) 
The reaction product is washed free from acid 
and excess of aldehyde and dried The quantities 
of the acid and the aldehyde in the mixture may 
vary from 2 5 to 10 per cent and 5 to 20 per cent 
re^ectively, by wetet, of the bhllawan shell 
liquid The temperawe at which the mixture 
u heated may vary from 80* to 110*C. and the 
duration of heating from 1 to 3 hr Example 
A mixture of 100 parts, by weight, of bhllawan 
■hdl liquid, 5 parts of concentrated hydrochloric 
add and 10 parts of a 40 per cent formaldehyde 
solution is hmted for about 2 hr at a tempera¬ 
ture of 100*C., the heated product is washed 
several times with water and finally dried at a 
temperature of USX The dried pcoduct is 
ourra preferaUy at a temperature varying from 
100* to 200*<X 


INDIAN PATENTS —CofdfiitiAf from page 225 


SctxMTinc ft IMDUSTUAL RxaxAiCB, Htdxxa- 

BAD. DXCCAN 

42147. Method and uipaiatoa for the eztractte 
of oils from vegmble matter nich as seeds. 
Dots and beans By etmwtyiM a flurry eondfl- 
fog of P^hHmU fern meirrfoi ema fotefil 
teMgfi s pforalte of muff dij9>f#fi#fol 
prstsiwe koob. Downs ft TnoMPaoN Ltd 


42620. Composite products of rubber and textile 
materid: wUk fMer comtaiming 

a kyirim H or tri-mj4meihmn$ or ikoir Asfo- 
mboM MrltwHoM—D unlop Rubbxb Co Ltd. 

41915 Removal of mist and dost from gases 
Pasting tkrongk e phiraHiy of nportmos and 
Umporariiy rmrsing ike dirscHon of floss by 
imptngomini on smtibk snrfooss — 1C f Ltd. 



Ore Dressing & Mineral Benefidation 


T he setting up of a well-equipped Qre- 
dresaing and Mineral Ben^oation 
Division of the National Metallurn- 
cal Laboratory, Jamshedpur, will be 
wanxily welcomed by industnes mterested m 
the pi^uction and utilization of minerals 
It la probably the best equipped laboratory 
in India, competent to undertake a wide 
la^e of standi beneficiation tests on ores 
lliere was httle or no research in India on 
ore-dressmg problems before World War II, 
there was hardly any institution with even 
the basic equipment required for systematic 
ore testmg The Indian Copper CorporaHon 
Ltd had established a testing laboratory 
at their Moubhandhar Works, as an adjunct 
to the flotation plant, for assessing the 
changm^ characteristics of the ores The 
Utiliwtion Branch of the Geological Survey 
of India, which was started m 1942 for 
exploiting the deposits of strategic mmerals, 
was faced with the problem of developing 
several low grade ores At the request of 
the Geological Survey, the Indian Copper 
Corporation Ltd pla!^ their ore-testing 
laboratory at the disposal of the Government, 
and seve^ mvestigatipifs on beneficiation of 
low grade ores wer& undertaken Towards 
the end of 1945, the Utilization Branch of 
the Geological Survey was wound up and 
an ore-testing work had to be stopped 
The Indian Bureau of Mmes, set up by the 
Government of India m 1947, concern^ as 
it Is with the conservation and planned 
utilization of mmeral resources of the 
country, is faced with the problon of utilizing 
the la^ quantities of low grade ores ac¬ 
cumulating at mine sites during the last 
few decades The utilization of these ores 
involves the testing of a large variety of 
materials from different parts of the coun¬ 
try for their amenabihty to beneficiation 


processes and the determmation of optimum 
workmg conditions for recoveries 

The National Metallurgical Laboratory at 
Jamshedpur, which is one of the eleven 
National Laboratones established by the 
Council of Scientific & Industrial Research, 
has now set up a well-equipped ore-dressing 
laboratory* which would be m a position 
to undertake such mvestigations 

Scope for Ore Testtag 

The value of the total annual production 
of mmerals m India is estimated to be 60 
crores of rupees India, however, is far 
behind other countries in the appUcation of 
ore-dressmg techmques to the development 
of her immense mineral wealth Most of 
the manganese ore, magnesite, chromite, 

* The Division is housed In one of the five bays 
(each measuring 100' X 40') m the Technological 
Block The crushing section is adjacent to the 
ore-dressing bay and Is equipped with the following 
machinery (1) one Denver laboratory forced feed 
iaw cnisher, 5' X 6', with 5 h p motor, (2) one 
Denver laboratory forced feed jaw crusher, 31'X 
2i'. with 1 h p, motor, (3) one Denver laboratory 
emshmg roll (type M). 10' x 6', with 2 h p motor, 
(4) one Denver McCool laboratory pulverizer. 
No 91K, 5 h p motor, and (5) one Denver- 
DUlon double-deck vibrating screen, 12'x24', with 

1 h p motor 

Samples for batch-testmg investigations an 
received m 3 cwt lots and, after weighing on 
Avery's platform weighing machines, an crushed 
and subjected to vanoua tests 

BaUh Testing — For gravity concentration tests, 

2 mineral jigs (No 1 M, and one of 4'x6' size), 
both of the usnver Equipm^i Co , an provided A 
Denver Wilfley concentrating table No 13 A, 
40' x 18'. with two decks (one for suids and the 
other for slimes), and a 9* Denver centrifugal 
classifier an available for batch testing 

Batch grinding can be effected in a 12'x5' 
Denver (open) batch mill When a unifenn 
feed witlmut much flnee is required, the* Driver 
laboratory rod null (7'xl4') will prove servko- 
able 
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ilmentte zircon monazite kyamte etc 
produced in India is exported for processus 
abroad Minerals intended for export Aould 
conform to certain grades and specifications 
and to secure exportable qualities selective 
mining and crude dressing method eg 
hand picking have been adopted These 
practices tmve led to the accumulation 
of appreciable quantities of unmarketable 
grades tn stlu or in dumps 
Taking the case of the manganese mining 
industry it is reported that about 40 milhon 
tons of high gr^e ore have been exported 
from India during the past few decades 
On a conservative atunate about half of 
this quantity should have accumulated dur 
ing ail these years in the mining centres as 
low grade ore It should be possible to 
recover at least half of this quantity as high 
grade concentrate through suitable process 


mg This means that India’s manganese 
ore reserves can be mcreased by 10 nuUuMi 
tons from the old workings alone The 
present average annual production of market* 
able manganese ore is estimated to be 
6 00 000 tons This results m an ecjual 
tonnage of low grade ore which goes into 
dumps from which about lakh tons of 
marketable ore can be recovered India 
possesses a minimum reserve of 15 20 million 
tons of metallurgical and chemical grade 
manganese ores but the reserves of low 
grade ores are several tunes this quantity 
India has large reserves of iron ore contam 
mg over 60 per cent iron sufficient to last 
for a few hundred years at the present rate 
of consumption l^e fines produced during 
mming o{^ations which are not smtat^ 
for use in blast furnaces are rejected at the 
mme site and only the coarse sizes arc utilized 


tor agitation oi cyanide pulps amalgamation 
testa and grinding with pebbles a Denver bottle 
type agitator with 4 numbers of 24' rollers Which 
can take at a time 4 numbon of trojan type porce 
lam jars (capacity ] 4 gal) u employed The 
Denver super agitator can be used for condlboning 
and agitating C 3 ramde pulps at varying speeds and 
for the determination of settling rates Three 
Spherical bottom pyrex jars of capacities 6 6 12 7 
and 19 litres are available for use with the agitator 
Jhoor laboratory flotatu n machmes (2 of 500 gm 
1 of 1 000 gm and 1 of 2 000 gm capacity) are 
installed for batch testing Filtration of the te^t 
products IS earned out in Denver vacuum 
Slters (12' X 3') or counter balanced pressure 
filters (12') or filter flasks with Buchner funnels 


nuons testing plants are to be erected in the other 
half The following pilot plants will be ahortly 
installed 

Dorr Company s counter current decantation 
plant oonsistmg of 3* 10* dia x 10' deep agitator 
3' 18* dia X12' deep ihtekenera and 3 diaphragm 
puropa All parts conung mto contact witii 
solutions are made of stainless steel This plant 
IS naeful lor cyanidation of gold ores and leading 
and other operations employing counter comnt 
decantation 

A laboratory expenmental sink and float plant 
(Hunhngton HAermn 6* Co Ltd London) with a 
capacity of 200 lb of ore dot hour and en^fioymg 
galena at the medium The preparation of the 
me^nm from raw matenala and the reclamation 


whichever la convenient The products are dried 
in a Denver laboratory oven No 12 
A sieve shaker wh ch can hold 7 Nos of 8' x 2' 
sieves u employed for screen analysis Tyler 
standard sieves are m use for all sizing work and a 
complete set of these is kept 11 stoc < from 1 05' 
ppemng to 325 mesh the openings decreasing in 
the ratio of or 1 189 
The products are sampled with a Jonea labors 
tory sample splitter (10* x 18') Conventional 
methods can be adopt^ for smaller quantities 
using chilled iron bucking boards and mortars and 
pestles for grinding purposes 
A laboratory electromagaetic separator (type 
D No O) manufactured by 5toafiw ATanu/arlwnfV 
Co IS erected for magnetic separation of minerala 
and one electroatatic separator (model B 1 12 of 
hteur$ Suftoa SUbU 6* Texas) will soon be 

installed for the separation of minerals with dif 
ferent electrKal properties 
The Humphrey s spiral concentrator (No 24A 
smgle 5 turns) which is to be installed shortly 
imOd be usadul for the separatum of heqvy minerals 
in. batch or ocmtmnous tests 
ConHnuouM TsWuw^The batch testing units 
and the working benches for sampling and pr ocess 
rag occupy abont one half of the bay The conti 


of galena will be earned out m the Denver conti 
nuous plant 

Donvif Equipment Company i continuous 
plant to treat 200 500 lb of ore per hour This 
comprises an ore feeder a ball mill a cross flow 
classifier a hydro classifier a mineral jlg a umt 
flotation cell 2 conditioners 12 Nos of No 7 
flotation cella a spiral thickener a drum filter 
vaenum equipment 4 wet reagent feeders a 
dry reagent femer a pulp sampler 2 sand pumps 
and 2Wilfl^ tables (^x24') The crushms 
umt IS not included m this plant as the ore will 
be reduced to the mze suitable for the ball null ui 
the crashing section situated in the ad 
joining room This coatmuous plant can be used 
lor combined gravity (lining and tablmg) and 
flotation treatments and tor selective flotation of 
one or more minerals 

The Ore^diesarag Divisum is equipped with V 41 
mineral for the identiflcation of nunenls 

using nltraviolet light a DFC elactnc assay 
furnace with automatic teffiperatuie control for goM 
and silver flfe asuys a Ba u sc h and Lmnb stereo¬ 
scopic wide flsld fauiocnlar microacope a Denver 
Havard double beam trip seals a solution and 
pulp scale hand amalganistinii pans and vaamiag 
plaques 






ORE DRESSING ft MINERAL BENEFICIATZON 


Many miUion tons of accumulated fines 
could be washed to produce high ^rade con¬ 
centrates low m oiqectionable unpunties 
These and the blue dust containing over 
68 per cent iron, available in large quantities, 
can be smtered and utilized m bl^t furnaces 

The ma^esite and chrome ore mining 
industries in India are also operatmg under 
wmilar conditions Only tlw hand-picked 
concentrates are utilized for export or local 
consumption Low grade ores are rejected 

Indian beryl is obtained by hand-pidong 
the crystals from the field Sometimes hand- 
cobbing IS adopted to separate the crystals 
from me matrix It is reported that there 
are lojqge reserves of beryl-contammg rock 
in the country which can be imned and the 
beryl separate by flotation processes 

The occurrence of fluorspar has been 
reported from a few places m Central Pro¬ 
vinces and adjoining States At present 
India's requirements of this mmeral are met 
almost wholly by imports If the reported 
deposits are sufficiently large, though of low 
grade, it should be possible to process them 
for the production of metallurgical fluorspar 
Aad grade fluorspar required for the manu¬ 
facture of hydrofluoric aad can be, hkewise, 
obtained 

The lead-zinc ores of Zawar ( Rajputana), 
the apatite deposits of Singhbhum, the 
monaate-ilmemte sands of Travancore are 
among the otho' nunerals that can be en¬ 
riched by ore-dresaing processes Glass sands 
can be purified, and ciyohte can be recovered 
from carbon dust of the alumimum reduction 
furnaces at Asansol and Alwaye by suitable 


methods These instances are only indi¬ 
cative of the range of materials that are 
amenable to treatment by benefioation 
processes 

Service FadUdee 

The Ore-dressing Division of the National 
Metallurgical Laboratory is equipped for 
batch as well as contmuous tests on 
mmerab 

Batch tests provide all the requisite 
mformation on me amenability of mmerals 
and rodu to different treatment methods 
and the optimum conditions for attaining 
effiaency with any of the processes Although 
a commercial size plant designed and baslri 
on the results of batch tests can be reasonably 
expected to duphcate the results obtamed 
m the laboratory, it is advisable that a 
contmuous test on a pilot-plant scale should 
be performed The results of such teats 
provide more rdiable information than those 
obtamed from batch tests, especially regard- 
mg the behaviour of middling products, the 
use of reclaimed water m the null and the 
classification of flotation feeds 

The primary aim of this Division is to 
render every possible assistance to mdustnes 
mterested m mining and nunerals utihzation 
The laboratory wifi undertake the testing of 
samples from deposits and provide specmca- 
tions for maclunery requirra for processing 
The laboratory will also advise on the erec¬ 
tion and operation of ore-dressmg plants in 
the country 

G P Contractor 

P I A Narayanan 


Census of Trained Personnel 


The initial volume of the National 
Register of Scientific and Technical Personnel 
in India, published by the CauHcii of Sc%etA%fic 
& Itidnsirtal RetearM, cataloraes the names 
of enmneets under the following heads 
avil, dectncal, chemical, marme 

and mining Tlie mformation furnished is 
cla mfl e d further to nve mformation on the 
academic and professional qualifications, 
practical experience—its nature and scope—, 


addresses, present occupation and nature of 
employment held Apart from being an effort 
toward the stock-taking of saentific per¬ 
sonnel in the country, the National Register 
provides a contmuous census of scM^fic 
manpower and will assisit in the effective 
utilization of saentific talent, assessing nps 
m the growth of saenoe and te chnow^ 
and sup^ym^ service personnel to indusby 
and to educational and re s e a rch institutions. 
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Sir Edward Mdlanby, Director, 
Central Drug Research Institute 


S ixty-six-year sir Edward 

Mellanby, who has been appointed 
Director of the Central Drug Research 
Institute, Lucknow, is one of Bntain’s 
foremost medical scientists. Three years 
ago he was awarded the Buchanan Medal 
OT the Royal Society “ for his services to 
medical saence and m recognition of his 
outstanding researches on dietary factors *' 
He has been a pioneer m the study of diet 
and nutntion, and for the last 16 years he 
has earned on his work concurrently with 
directing medical research throughout Bn- 
tain, for he is the Secretary of the Medical 
Research Council 

Bom at West Hartlepool, County Durham, 
m 18M, he was educated at Barnard Castle 
School and Emmanuel College, Cambndge, 
udme he was a scholar, research student 



9ib Edwaui MatXAMBV 


from 1905 to 1907 and later an honorary 
fellow He took his M.A and M D, dohig 
his hospital course at St Thonaa', London, 
where he aftervrards b«gan ha teaching 
career as Demonstrator in Physiology 
From 1913 to 1920 he was Lecturer and 
later Professor of Phynology m London 
University (King's CoUeM for Women), 
he then went to Sheffield as Profesaor of 
Pharmacology until 1933, when he received 
his appomtment as Secretary to the National 
Medical Research Council He had been 
a member of the Council for two yean. 
In 1935 he was elected Fullenan Profesaor 
of Phyoblogy to the Royal Institution 

Raaearch on lUefcote 

One of Dr Mellanby's early pieces of 
research concerned the physiological effects 
of alcohol, an mvestigation which he under^ 
took for the Government doimg the first 
World War Around this tune the late 
Sir Fredenck Gowland Hopkins was carry¬ 
ing on bis research which led to the deter- 
mmation of the vitamins, and Dr. Mellanby 
also did pioneer work m this field. By 
dietetic experiments on puppies be found 
that Tickets was caused by an absence from 
their diet of a fat-soluble substance which 
controlled the deposition of calaum m the 
bones This anti-rachitic substance later 
received the name of vitamin D 
In 1925 the Medical Research Council 

S ubltahed a report of further experiments 
y Dr. Mdlanby <m these lines, establiMung 
the fact that bread and cereals tended in 
themselves to cause rickets, later he identi¬ 
fied the rachitic substance m a cereal diet 
as phytic add, and found that it could be 
counteracted by adding vitanun D ot extra 
caldum A later senes of publications 
demonstrated that actual bone dianges m 
shape could be ca u sed by faulty diet; 
following up tUs line, Sir Edwrvd—he 
received the K C.B in 1937 — proved that 
lack of vitamin A causes ahnonnsl boos 
growth and neoidogkal disorders dne to 
pressure ol the overgrown bone. 




BMUL ^ iL . CHARACTBRlSnCS OP THE IONOSPHERE OVER CALCUTTA 


His Inveitigations have included a study 
of the effects of lack of lodme, and one of 
bis researches demonstrated that bread 
mftHe from flour bleached chemically by 
the A^e process (NGt) can cause the 
conditira m dm known ah canine h 3 rstena 

In 1925 Dr Hellanby was elected a Fellow 
of the Royal Soaety He had become a 
recognized authonty on nutntion, and vras 
member of successive committees appomted 
to advise the Ministry of Health He 
worked for the League of Nations, was 
Chairman of two International Conferences 
for the Standardization of Vitamins and of 
the International Technical Commission on 
Nutrition 

Sir Edward Mellanby was Honorary Physi¬ 
cian to the Kmg from 1937 to 1941 He 
held many other important positions dunng 
World War II He was chairman of a 
committee which mvestigated and advised 
on the health of flying and na^^ personnel 


and has been, smce 1940, a member of the 
Scientific Advisory Cmnmittee to the Cabmet 
In 1941 he was appomted a member of the 
Colonial Products Research Counal, and in 
1945, chairman of a medical research com- 
nuttec to advise on colonial problems. 

Sir Edward Mellanby's wife, whom as 
May Tweedy he mamed m 1914, is hke 
himself a dikinguished scientist 

Lady Mellanby has specialized m research 
on the effect of diet on dental health, the 
Medical Research Council published a three- 
volume report by her on this subject between 
1931 and 1934 Her work on the teeth 
of London school children has been out¬ 
standing 

She is an honorary member of the Bntidi 
Dental Association and an mvestigator 
for the Medical Research Council, m 1935 
she and her husband were jomtly awarded 
the.Charles Mickle Fellowship of the Univer¬ 
sity of Toronto. 


Characteristics of the Ionosphere 
over Calcutta (April 1950) 

S S BARAL. R K MITRA, D C CHOUDHURY, 
R B BANERJEE & A P MITRA 

Ionosphere Laboratory, University CoUege of Science, Calcntta 


T he following an the ionospheric data 
observed at Calcutta for the month 
of Apnl 1950 

Fig. 1 represent^ the mean hourly 
values of the penetration frequency of region 
E and the penetration ^oencies and 
virtual heights of region F, m graphical 
form The figures an obtained from average 
valnea of the uta taken for each hour of the 
day for 5 days a week Fig 2 gives the 
prraiction of the maximum usable frequen¬ 
cies niuch can be used for different distances 
of tranamisskw by reflection at the F region 
over Calcutta for die month of July 1950 
TaUe I dves the different occasions during 
loutine doiervmtions vihen sporadic E ionisa¬ 


tion was observed and the values of the 
cone^nding penetration frequencies and 
heights 

Sporadic E ionisation was found to occur 
frequently dunng evening and night with 
mfi^uent occurrences m the mornings. 
The neouency of occurrence was found to 
be leas tnan mat at the same time last year 
It M of mterest to note that the weather was 
less turbulent this year than last year This 
suggests a relation between weather condi¬ 
tions and occurrence of sporadic E NotmalE 
echoes were freqnently absorbed daring mid¬ 
day and early afternoon region F, ionitttion 
was found to semain steady up to midnight 
with a sli^t rise late in the evening 
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At point of kefliltion 
Fjo 2 — Predicted M U F via F, layer 
DURING THE MONTH OF JULY 1950 
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Detonation & Molecular Structure 


G BROERSMA 
Djakarta, Indoneata 


S OME years ago the author published 
a report^ on detonation measurements 
m the so-called Duchene apparatus 
(to be compared with a single stroke 
engme), which consisted of flame pictures, 
pressure and ionization diagrams As a 
result of this and other researches, two 
mechanisms of detonation were mdicated, 
viz (1) the mechanism defined as physical 
detonation, m which by phjrsical processes 
of aerodynamic flow, muang and diffusion 
a critical stage is reached at which the speed 
of the flame front changes from the normal 
suteomc rate to a supersonic rate, and (2) the 
mechanism defined as chemical detonation, 
m which by chemical prcxresses of cham 
reactions in the end-gas a cntical stage is 
reached when the enci^as igmtes at one or 
more pomts From these pomts combustion 
proce^ at normal subsonic speeds Each 
one of the two mechanisms has its own time 
constants, depending upon thermodynamic, 
chemical and geometnc conditions of the 
vessel m which the combustion takes place 
They may, under certain circumstances, 
overlap, that is to say, when chemical 
detonation has started physical detonation 
may follow, but not the reverse 
Another attempt to combine “ auto- 
igmtion ’’ and the detonation wave thcones 
mto a smgle theory has smee been made 
by Miller* According to Miller, detonation 
of a comparatively low pitch may be caused 
by ignition of the end-gas itself at 
a rate too slow to produce audible gas 
vibrations Detonation mvolving both low- 
pitched and high-pitched tones may be 
caused by imution of the end-gas followed 
by the development of a detonation wave 
in the end-gas Detonation of high pitch 
may be caused by a detonation wave m 
afta-buming gases behmd the flame front 
This wave may also pass through the un- 

S sited end-gas The finding of Hiller on 
e explosive detonation reaction is that 
it is a sw-propagating disturbance travelling 
through the laM parts of the gas burning at a 


speed ranging about the speed of sound to 
approximately twice that speed. 

Cbemlcal Detonation 

In considering the mechanism of chemical 
detonation, one may speculate on the relation 
between the structure of the hydrocarbra 
molecules and this type of detonation 
{AfutaHs mtUaudts on the influence of 
detonation mhibitors or of detonation ac¬ 
celerators) What happens m the burning 
gas and also in the end-gas may lead to 
chemical detonation As has been shown*-* 
time has a great influence on the ocnirrence 
of detonation, i e the faster the combustion 
proceeds, the less time there is for reaching 
the cntical stage of *' auto-ignition ” <rf the 
end-gas From this pomt of view, if the 
structure of the hydrocarbon in any way 
influences the detonation, it can manifest 
m two ways firstly by influencing the 
speed of combustion of the original flame 
front, secondly by mfluencing the reactions 
in the end-gas 

Reynolds and Ebersole* published measure¬ 
ments on the effect of hydrocarbon type 
and cham length on uniform flame move¬ 
ment m quiescent fuel-air mixtures They 
found that the peak-flame veloaty in¬ 
creased with merrased iinsaturation m a 
molecule of a given size That is to say, 
cef par , that as reactions m the end-gas are 
allowed a decreasing amount of time 
to develop towards a cntical stue, the 
chance of detonation decreases Iror the 
unsaturated compounds, the peak-flame 
velocity decreases as the cham length m- 
creases, i e cef far, that as events in the 
end-gas are alloum an increasing amount 
of time to develop towards a cntical stage, 
the chance of detonation mcreases The peu- 
flame velocity of the saturated straight-cham 
compounds was essentially the same. 

D« tonsil on Ai Molecular Strncturo 

The experiments of Lovell* give an insight 
into detonation and the molecular structure. 


233 



J SCI INDUSTR RB8, V 9A, 1950 


The outstanding charactenatu: of hydro¬ 
carbons IS the qiute regular and consutent 
relationdup between Uieir tendencies to 
detonate and then molecular structure 

From the data given for all classes men¬ 
tioned, it appears that (1) the cntical com¬ 
pression ratio — before detonation starts — 
decreases when successive carbon atoms are 
added to a straight chain, (2) the cntical 
compression ratio mcieases when the atom 
IS added so as to form a branch, and 
(3) the cntical compression ratio increases 
when the molrcule becomes more centralized 

The results presented m the report of the 
Amencan Institute of Petroleum Research, 
No 45 (API 45) are overall results and 
do not definitely show where the quahty 
of a fuel becomes manifest whether m the 
speed with which the gases bum during 
combustion — that is its mfluence on the time 
factor — or m the way events happen m 
the end-gas (or—before this—dunng the 
mtake and/or compression m the engme, 
or in both) 

As for these " events ” in mtake dunng 
compression and m the end-gas dunng 
comoustion, one is accustomed to speak of 
(1) the mcubation penod, (2) the pre¬ 
reaction penod, and (3) the combustion 
penod 

To start the so called pre-reactions, some 
dissociation must be present It is supposed 
that such diKociation is present under the 
usual conditions m the mtake moreover 
It mcreases with mcreasing temperature 
when the mixture proceeds along the mtake, 
comes mto the cylmder and finally is com¬ 
pressed The uutial dissociation will be 
caused by the unpact of the vanous mole¬ 
cules Xs the speed of the molecules 
mcreases with mcreasing temperature, dis¬ 
sociation will also mcrease 

Increasing temperature will mcrease the 
mitial number of reacting molecules and the 
reactions will be accelerated 

Dunng the pre-reaction stage, all kmds of 
compounds may be formed as, for mstance, 
anunes, amides, alcohols, aldehydes, per¬ 
oxides, osonides and acids Dunng the pre- 
reaction penod, one compound may be trans¬ 
formed mto another With normal combus¬ 
tion, if the flame front starts and passes 
through the mixtures, everything breaks down 
agam mto CO| or CO, H|0| and N. In chemi¬ 
cal detmiation, however, there first will be 
a building i^i of these compounds, then a 


cntical stage will be readied at which they 
will break down faster than th^ are being 
built up due to temperature conditions 
This faster breakdown causes the mixture 
to combust mtemaUy, i e before the original 
flame front has pasm or, m extreme cases, 
even before it has started In LoveO's report 
mdicabons are availaUe of the influence 
of the pre-reaction period when the use of 
super-fuds is referrra to In the above- 
mentioned compounds the occurrence of 
oxygen compounds is conspicuous There 
are definite mdications that uiese compounds 
play a considerable part m the course of the 
pre reaction stage* * * 

It IS proposed to study the above * events '* 
more carefully, especially from the pomt 
of view of molecukr structure, detonation 
inhibitors and detonation accelerators The 
case of paraffins, olefines di-olefines naph¬ 
thenes and aromatics will also be conside^ 

Tbe Motocnlar Structure of Hydrocarbons 

The molecular structure of a hydrocarbon 
has to be taken spatially although for the 
sake of sunphcity, one is usually satisfied 
with the chemical structural formula as 
written on paper Even if the plane of 
symmetry were to contain the centre of 
gravity of the nuclei electrons, even then the 
molecule will have another dimension, be 
It infinitely small as compared with other 
dimensions 

Paraffins — If the molecules are looked 
upon as fixed moving obiects it is clear that 
with a straight-cham hydrocarbon the longer 
it IS the more chance there is for it to colhde 
with another object and, if this is a small 
one, to " catch ' it ( Fic 1 ) Also, if such 
a collision occurs between two big objects, 



Fra 1 — COMPAUSOM OP STSAIOBKHAtM 
HOLBCOLSS OP MPPBBIMT LBNOTIIS (POSCB 
ANO W DO MOT OOCOa AT TBS SAMI TUtt), 
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tfaie lofi^ the chain the greater the chance 
of the main breaking down 

Ccnpaiing Inertia forces of chains with 
2, 4 and 6 carbon atoms, it follows that the 
loo^ molecules offer higher resistance to 
movement than the shorter ones If the 
force is afmhed with a certain speed, a certain 
amount ol energy must be transmitted A 
molecule will transmit part of the energy 
of its rotation and another part into its inner 
constmction, that is to say, that the bonds 
win have to absorb that energy The less 
is absorbed by the rotational movement, 
the more will have to be taken up by the 
bonds So the longer molecule will have a 
larger load aj^hed to its bonds than has the 
smi^er one, and stands a higher chance of 
breakdown Therefore, the longer a straight- 
chain hydrocarbon the greater the chance 
for it to attadi to itself another atom such 
as oxygen and/or mtrogen, but if the tem¬ 
perature increases and with it all the speeds 
of the molecule, the greater is also the chance 
that It will bre^ down again 

The movement of the molecules is propor¬ 
tional to the temperature, and the ener;^ 
of the molecules is equally divided over the 
possible degrees of freedom translational, 
rotational and vibrational If the tem¬ 
perature increases, then these energies m- 
crease 

The translational speeds of the molecules 
are not equal but vary according to a dis¬ 
tribution nrst used by Maxwell We shall, 
howo\cr, coniine oursdves to average speeds 
(and energies) m this paper 

If hydrocartxins have the same tem¬ 
perature, they wUl have the same amount 
of energy if a calculation involving rotational 
energy mows, m the case of the three mole¬ 
cules, that the centrifugal force on the bonds 
18 lar^ as the molecule is shorter, under the 
same tonperature conditions But as this 


force IS opposed by attractive forces of a kmd 
mversely proportional to the radius, a 
smaller molecule will shorten and, one may 
say, stabilize itself somewhat more than a 
longer one No actual change m the volume 
of the molecule need occur, only the at¬ 
tractive fields on force which surround it 
dimmish m stren^h and it seems, therefore, 
as if the molecule has decreased m volume 
The shorter molecule, therefore, will less 
easily attract other atoms, eg dissociated 
oxy^n and/or mtrogen atoms than a longer 
molecule* 

In order to appreciate the difference 
between a straight-chain molecule and a 
centralized one, one might, for instance, 
compare a straight dham of 5 atoms (or 
groups) with a compact molecule wherem 
the bonds extend radially from a central 
atom to 4 other atoms ( Fig 2) The 
figure shows the projectioas of both mole¬ 
cules on the plane of symmetry, le the 
plane perpendicular to the vector of the 
maximum moment of mertia The straight- 
chain molecule extends farther mto space m 
one direction, on the other hand, the 
compact molecule extends into space more 
evenly into two mam directions From a 
geometrical point of view, the chances of 
catching diss^iated atoms of oxygen and/or 
mtrogen appear to be equal for both 
types of molecules The difference in the 
chances that they may break down would 
be the straight-cham molecules of different 
lengths From considerations of inertia 
forces It can be argued that the bonds of 
the straight-cham molecule will be more 
heavily loaded than those of the compact 
molecule at a collision, the straight-cham 
molecule will have a greater chance of 
bre^down 

Comparing what happens when both 
molecules are subjected to the same tern- 
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penture. It is found that the centrifugal 
force on the brads is the average for the 
compact molecule again mvolving calcula- 
tiona of rotational energies By applying 
the same reasoning as apphed before to the 
straight-cham mdecules, it now appears 
that the craipact molecule will attract less 
ossily other atoms as, for instance, dissociated 
oxy^ and/or mtrogen atoms than a straight- 
chsam molecule of the same number of atoms, 
matt and bond dimensions From this it 
follows that with mcreasing cham length, i e 
with increasing number of carbon atoms, 
the quanti^ of pre-reaction products will 
mcrease "Inese products will also be less 
stable as the chain is longer Therefore, 
with an increasing number of carbon atoms, 
the straight-cham paraffins will have an 
mcreasing mchnation to detonate, cet pat 
Furthennore, the more compact the mole¬ 
cule, the fewer and more stable will be the 
pre-reaction products Therefore, with m- 
creasing compactness the paraffins will have 
a decreasing mchnation to detonate, cet pat 
Both these findm^ agree with API 45, 
from which it may be seen that the cntical 
craipression ratio decreases with the in- 
creakng number of carbon atoms and 
increases with mcreasing com^tness 
The difference shown in API 45 as to 
the influence of the centralization of the 
molecule, or of adding methyl groups is a 
difference in the compactness of the molecule 
Centralization, whicn mdicates the neatest 
benefit with respect to the allowable com¬ 
pression ratio, is actually the best way to 
make a molecide stable and compact Add¬ 
ing methyl groups instead of hydrogen 
atoms, however, has a stabilizing influence 
with a lower braefit as to allowable com¬ 
pression ratio than has centralization 
OUfims — The olefines have the same 
genem formula as the naphthenes CnH 2 Bi 


but are of open structure, whereas the 
naphthenes are of cychc construction. Com¬ 
pared with the paraffins, the olefines have 
two hydrogen atoms less, they fail at adja¬ 
cent carbon atoms ( Fig 3 ) 

A kmdred consideration as for the paraffins 
holds good also for the olefines Typical 
differences are due to the double bond in 
the molecules of the olefines so that the pre¬ 
reaction products of the olefines are formed 
much more easi^ than those of the parafims 
It appears that the olefines have a strong 
inclination to add atoms or groups to carbon 
atoms with double bonds There will be 
more pre-reaction products with olefines than 
with paraffins under similar conditions On 
the other hand, the resultmg molecules are 
more stable than the original ones That is 
to say, compared with the intermediate pro¬ 
ducts of the paraffins ongmated during the 
pre-reaction stage, those of the olefines are 
more stable Under similar conditions, there¬ 
fore, there would be less chance for a sudden 
breaJcdown of the pre-reaction products of 
the olefines than those of the paraffins 
Thus, if it IS known which of the two proper¬ 
ties dominates m a certain olefine, it can be 
detenmned whether an olefine is more or less 
inclined to detonate than the paraffin having 
the same number of carbon atoms It may 
be stated, however, that the addition of 
oxygen or mtrogen makes itself felt more 
if there are fewer carbon groups, for then 
the influence of the double bond is greater 
Comparing olefines and paraffins, the dif¬ 
ference between pre-reaction products should 
be greatest between the molecules with the 
least number of carbon atoms, and shordd 
dechne with the increasing number of carbon 
atoms Also the difference between the 
mchnation to detonate would be largest 
between the molecules and (^ 4 , and 
this would decrease with the mcreasing 



Fio. 3 ELxeraoN bond diaokams tor DonRsin molbcolbs. 
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ntunber of caxbon atoms This is confirmed 
by API 45 

D%-oUines — The dt-olefines have two 
double bonds as compared to the olefines 
The general formula is CBHia.;.s It is to 
be expected that in their behaviour the di- 
olefines will show properties which are 
siimlar to those of the olefines, though in a 
more pronounced degree 

Naphthef%ez — The naphthenes are satu¬ 
rated hydrocarbons of cyclic structure The 
molecules seem to be rather flattened The 
general formula is CnHtn The cyclic cons¬ 
truction causes compact molecules to '"catch 
stray oxygen/or nitrc^en atoms with some 
difficulty Their stability considering their 
symmetrical cyclic (|pnstruction, is favour- 
ed)le Comparison shows that their bonds are 
taxed higher than straight-cham molecules 
with the same number of carbon atoms under 
similar temperature conditions ( Fig 4) 

It may be shown that the centrifugal lorce 
on the bonds of cyclohexane for instance 
13 higher, being 50 per cent above the average 
than any of the forces on the bonds of the 
olefine The field of force, therefore, u» 
smaller around cyclohexane than around the 
corresponding straight-chain molecule CgHn 
{seeF ig 4) Cylohexane will therefore less 
easily attach stray atoms to itself than C^H^t 
Cyclohexane is an example of a structure 
where the connecting bonds of the carbon 
atoms nearly he in the direction which is 
natural to them^* This also causes it to be 
very stable This is even more the case 
with cyclopentane In accordance with the 
foregoing, it can be easily deduced from 
API 45 that cyclohexane is superior to 
straight chain C^Hn and cyclopentane is 
supenor to cyclohexane 


Afomakes — The basic aromatic is ben¬ 
zene, CgH|, whence all the others are derived 
Benzene has hexagonal cychc structure with 
three double bon^ (it is possible that the 
three bonds move around the molecule) 
Often a structure is assumed with six bon^ 
directed centraUy This last representation 
forcibly accounts for the good anti knock 
properties of benzene and its derivatives, 
as may be inferred from API 45 
The SkHciure — From API 45 it is conspi¬ 
cuous that the group 
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I 

has very favourable anti-knock properties 
One can see it in iso-octane 
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and still more in the octane 
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which IS twice as resistant to detonation as 
the fonner 


/ 

I 

\ 




o 








N. 


N /' 

•V 


o ;;i 

A 




o 






I 


. / 






FlO 4 — COHPAUSOM OF A NAPHTUENK MOLZCULE WITH AN OLBFINB MOLECULZ WITH THE SAME 
NUMBEE or CAEBON ATOMS ( A Z>OUBLE BONO 18 OPEN US FlG 3 ) 


237 



J SCI IMDUSTR KBS, V 9A. 1950 


Furthermore, m all hydrocarbons where 
this group IS added, the anti-knock pro¬ 
perties increase many folds Tnis is very 
ukdy due to the following The group 

-LL 

-L' 

I 

will ha\e the connecting bonds of the carbon 
atoms m their natural direction and will be 
of very stable construction When added to 
a hydrocarbon, it either dommates the rest 
or else may stabilize the rest by calhng for 
an opposite and also stable construction by 
its field of force and mass distribution 


formation, then that aramatic diows httle 
sensitivity 

Pre^eacttOHS — To fit m our problem more 
or less m the general picture of combustion, 
it may be considei^ m three stages 
(1) the mcubation period, m wfaudi first 
contact (collisions) occur between the 
hydrocarbon(s) and the oxygen and mtrogen 
of the combustion gases, (2) pre-reaction 
period, m which oxygen and mtrogen of the 
air are reacting ' with the hydro(»rbon(s), 
le all kmds of oxygen and mtrogen com¬ 
pounds are being formed, and (3) complete 
combustion m which the hydrocubons are 
broken down completely to COa CO and HJJ 

Of these three stage, we may discuss the 
second stage m chemical formulae, viz 
formation of alcohols aldehydes, peroxides, 
ozomdes, ammes and amides In all cases. 


Setuthvtiy — The characteristics mostly 
used for the designation of h 3 ^drocarbons are 
the anti-knock i^ue (octane number) and 
the permissible compression ratio These 
are measured on standard engmes under 
standardized conditions If, however, the 
engme or the conditions are changed, these 
characteristics generally attam another 
value This property of a hydrocarbon 
might be called its sensitivity 
API 45 gives measurements where the 
critical ratio under one set of conditions 
(CFR-F’l, research method), has been 
plotted agamst the critical compression 
ratio in the same engme under another set 
of conditions (C FR-F 2, motor method) 
for paraffins and aromatic hydrocarbons 
Paraffins appear to be the least sensitive 
Under severe conditions, however, their 


we shall consider compounds having the 
least number of oxygen and/or mtrogen 
atoms attached to the hydrocarbon If the 
temperature conditions m the mtake, the 
carburettor or the cylmder (during com¬ 
pression) allow the formation of the com¬ 
pounds mentioned m a certam engine and 
if some of the formations are preparatory to 
detonation then a hydrocarbon is regarded 
as " sensitive ' The reactions mentioned 
wUl be examined for paraffins, olefines, di- 
olefines, naphthenes and aromatics 
Paraffins — Methane and ethane only 
produce primary alcohols, propane may 
mduce a secondly alcohol (m its isomers) 
Butane may produce a tertiary a^hol 
From the primary alcohol an aldehyde may 
be derived 

H O 


sensitiveness mcreases appreciably (the only 
exception bemg uo-octane) Some aro 
matics are very sensitive others less or not 
at all Cyclo-paraffins are more sensitive 
than paraffins 

It may not be far-fetched to connect sen¬ 
sitiveness with the pre-reaction stage of the 
combustion An aromatic like benzene, for 
instance, may under certam conditions form 
an ozonide, which is very unstable and 
has " explosive ” properties”, i e it breaks 
down suddenly and causes auto-igmtion 
of the end-gas and therewith detonation 
The sensitiveness of benzene is great for 



In the aldehyde occurs a group — C — and 
a hydrogen atom which is so easily oxidized 
that an aldehyde withdraws oxygen ftoea. the 
somewhat unstable oxides Once aldehydes 
have been formed from peroxides for 
instance, further breakdown of peroxides is 
accelerated From a secondary alMhol a 
ketone may be derived But ketones are 
not easily oxidized 


these particular conditions If another aro¬ 
matic with aide chains, under any conditions 
m the mtake and the compression stages, 
does not go beyond some aldeh}rde or alcohol 
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Fran a tertiaiy akohd, an otonide may 
be derived 


H—d—O \ 

> I o 

H—C—0/ 

I 


H—t—OH 


Hi^er alcohols occur with ozonidc isomers 
The secondary, whence ketones may be 
d^ved, are difficult to oxidize From the 
iertUuy alcohols ozomdes are formed with 
difficulW That means that with isomers 
the oxidation is far more difficult than with 
normal compounds If peroxides and/or 
ozomdes occur with the isomers, these 
compounds will be more stable being 
built more centrally than those of the normal 
molecule 

The formation of an ozonide from CH 4 
needs the coupling of two CH 4 molecules 


H 


H—i 


C—0\ 
O 

— 0 /' 


H 


That 18 to say, CH, and C,H, will have 
the same ozonide The formation of this 
ozomde frwn CH, is less probable than that 
from CjH,, since m the former it requires 
the meeting of two molecules of the hydro* 
carbon, apart from the attachment of the 
oxygen atoms. Since there is a chance for 
the ozomdes to detonate, under identical 
conditions CH, will show less tendency to 
detonate than C,H, 


Tht Pomatums 

(1) C.Hto.vt+0-^CJIai+i—OH alcohol 

(2) C.Hu+t+0-2H-.« 

C^O. aldehyde 

1 ^ 

(3) C.Hto+s+20—2H-*. 

C» 4 Hto.i-*-C —0 peroxide 

\ 

H 


(4) C.Hta+t+30-2H — 

Ca-lHin 1 —C O 

l\ / 


ozonide 


(5) C.Hto+ 1 +H+N — 

CnHto 4 .iNH, amine 

( 6 ) C„Hfc,+,+0-H+N-> 

Cn-iH*,,!—C*=0 amide 

N 

NHi 

The abo/e formations indicate the possible 
reactions They cover the least amounts of 
oiwgen and nitrogen 

These products may occur m the intake 
in gaseous form or they may occur in the 
cylinder dunng the compression stroke 
It will be seen that these reactions take m 
dissociation products They are called 
cham-absorbing or chain-forming reactions 
They may occur together m a definite way 
and where the pre-reactions mvolve con¬ 
densation, it inaicates that dunng com¬ 
pression also the pre-reactions will be ac¬ 
celerated according to the pnnciple of 
Van’t Hoff-Le Chateher So, if the pressure 
IS mcreased, that reaction which affects the 
least number of molecules will start 
It IS not difficult to see that with an m- 
creasmg number of carbon molecules m the 
hydrocarbon, the quantities of oxygen or 
nitrogen required decrease for all reactions 
That IS to say, a higher hydrocarbon the 
easier it is to jform these products As these 
products may mitiate the final detonation, 
it also means that the mclination to detonate 
increases with the higher degree of a hydro¬ 
carbon 

Breakdown of Products — Dunng the com¬ 
pression stroke in the cylinder, and also 
during the compression of the end-gas by 
the burning gases, pressure and temperature 
are constantly increasing, and this means 
increase m translatoty rotation and vibratory 
energy (in equal parts 1 
The increase m translatory energy means 
faster-moving molecules and more collisions, 
more chance of the formation of new com- 
poonds but also of a breakdown The in¬ 
creased rotationed enen^ means first of all 
more compact moleculn (fields of force) 
until a critical point la passed when the 
molecule breaks down* The increase m 
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Vibrational ener^ means a continuous loosen¬ 
ing and fastening of the bonds, and this 
causes the molecules to become mcreasmgly 
unstable 

The demolition of the products considered 
above can be envisaged chemically m the 
following way an ozomde releases an 
oxygen atom and then breaks down into 
two aldehydes whilst one of the aldehydes 
absorbs the oxygen atom, forming an acid 
O 

0 0 o o 

J J Hi HI 

—d — d-►_c + c + o—c i-c 

i A i li i)H ii 

An ozomde together with an aldehyde 
may form two aldehydes together with an 
aad The H atom next to the carbonyl 
group IS easily oxidized into an aldehyde 
The aldehyde has strong reduemg tendencies 
and the oxygen of an unstable oxygen com 
pound, even as an ozomde is therefore^ 
easily withdrawn by an aldehyde 
O 

'b 0 0 0 

11 II II II 

—d-C—+-C--*2—C+-C 

J[ il i i in 

In the two last reactions one sees that 
during the demolition of the products formed 
m the first stage of the pre-reactions the 
number of molecules agam increases Apart 
from the piston compression and/or that 
of the burnt gases m a further st^e, this 
also causes a rise in pressure 

This might happen locally, influenced by 
certam catal^rs and cause a local rise in 
pressure andf total combustion^^ Smee H 
and 0 atoms are present m the breakdown 
stage, a branch^-cham reaction may start 
as follows 

H-1-0, -*> OH+0 
0+H, -s OH+H 
H,0+H 

In the first reaction of this link, for every 
disappearing active part two new ones 
reappear Tins constitutes the branching 
of the chain reaction This is to say, even 
if only a few active parts occur at fiist, the 
numliOT rapidly increases as does the speed 
of the reaction with the branched-chain 
reachoiu simultaneously 
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If the supply of the active oxy^ parts, 
for instance, mcreases n^idly, the branched- 
cham reaction may attain such a speed that 
it leads to total combustion and detonation 
As an example we may draw attention to the 
positive influence of ozon^* Here we have 
at work two opposite influences — the m- 
creasing pressure would produce reactions 
that (kcrease the numl^ of molecules, 
while the mcreastng temperature breaks 
down the ozomdes and mduces reactions that 
increase again the number of molecules 
It is to be expected that aldehydes, 
peroxides and ozomdes m this order, wdl m 
increasing measure, enhance the chance of 
detonation In the same order they are 
less stable with reference to the oxygen, 
and will speed up the chain reactions 
Similarly if the formation of the oxygen 
compounds mentioned can be retarded 
directly or mdirectly the chance of detona¬ 
tion decrease This can be done, for 
instance by choosing suitable mtake con¬ 
ditions ( mild engme ) and also by 
lowering all temperatures when using a 
nch mixture With such a mixture com¬ 
bustion IS not complete In addition to 
CO, CO is also formed As CO has an ap¬ 
preciably lower combustion value than CO,, 
all combustion temperatures will go down 
Another effect of an increase in mixture 
strength IS that there are mcreased quan¬ 
tities of hydrocarbons for the same quantity 
of combustion air This means that under 
the same conditions the temperature will 
be lower — in reality the same number of 
dissociation products of the combustion have 
to be used to produce an mcreased number 
of hydrocarbons Then there will be retarda¬ 
tion in forming for instance, higher oxygen 
compounds as there will be less oxygen present 
per hydrocarbon molecule This aw> m- 
creases the chance of attaming a critical 
period m the pre reaction stage 
Lower combustion temperatures may also 
be obtamed by the iniection of water 
Qmte recently Wheeler, Downs and Wal^** 
announced their finding that of all the inter¬ 
mediate products of combustion the per¬ 
oxides are the only ones which possess an 
appreciable pro-knock effect Wheeler fur¬ 
ther found that a rise m pre-flame peroxide 
takes place pnor to top dead centre, fol¬ 
lowed by a much higher peak value just 
before the flame With the increase of 
compression ratio, there is an earher nse m 
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pe-flame peroxide concentrations, and much 
higher peu value The curves of peroxide 
concentrations vs crank angle arc two 
stage in nature For compression ratios 
from 7 to 9 9, they find peroxide concentra¬ 
tions of about 15-30 x 10^ The effect of 
tetra-ethyl-lead is to lower the concentration 
of the peroxides The effect confirms the 
two-stage nature of the curves*' 

Aldehyde curves run parallel to the per¬ 
oxide curves The maxima are about 30 
times greater Tetra-ethyl-lead uniformly 
decreases the aldehyde concentrations at 
all pomts 

As regards the nature of the aldehydes 
produced, repeated tests with dunedone 
gave only the formaldehyde denvatives** 
Walsh*' gives the followmg chain reaction 
for peroxide formation 

RH -+ R+H 

R-|-Oj -> ROO 
ROO-f RH -♦ ROOH-f R 

and so on 

These degradations are complicated by 
the decomposition of alkyl and peroxide 
radicals, the former to olefines 
Thomal explonon may occur at high tem¬ 
perature because of greatly increased radical 
decomposition Decomposition of ROOH, 
but^o ROO, IS assumed to be catalysed by 
aldehydes, thus explainmg the apparently 
greater stabihty of ROO 
Olefines — The double bond, whuh means 
two pairs of electrons, is slightly open as the 
bonds will try to assume their natural 
direction {tetrahedron) They may be 
opened still further with no raat effort to 
form Imkages with dissociated oxygen, with 
nitrogen and also with hydrogen, that is to 
say, the olefines first saturate the double bond 
Two atoms of oxygen, hydrogen and/or 
mtrogen are taken m when the double 
linkage opens symmetrically as compared 
with the corresponding paiathns, the olefines 
absorbs more oissociatM products (oxygen, 
hydrogen, and/or nitrogen) at less cost of 
energy of the molecule, because no other 
atoms (hydrogen) have to be removed 
Kairer** has drawn attention to the easy 
addition of ozone to olefines The ozonide 
formed is " explosive ", forming 2 aldehydes 
or ketones together with water 
The number of atoms that may start a 
brandied-chau reaction is thus lessened 
considerably. 


The effect of " detonation mhibitors " — 
iron carbonyl and nickel carbonyl—may be 
explamed by asaiiming that they accelerate 
the bmding of hydrogen atoms by unsatu¬ 
rated hydrocarbons 

Generally it would appear that, as regards 
detonation, olefines will be better than 
paraffins 

Dt-okfines — What apphes to the olefines, 
apphes in an increasmg measure to the di- 
olefines, due to their tnple bond, as com¬ 
pared with the double bond of the former 

NafMhenes — As observed earlier they are 
chemically very stable, m fact, more stable 
than the paraffins 

Aromaltcs — The basic aromatic, benzene, 
may take on hydrogen and change to cyclo¬ 
hexane, thus r^ucing the number of hydro¬ 
gen atoms that may start a branched-cham 
reaction If, however, ozone has been 
formed during the pre-reaction stage, an 
ozonide of benzene may appear This ozo¬ 
nide is very unstable and has an " ex¬ 
plosive ’’ character*' It might induce com¬ 
bustion of the end-gas 

The behaviour of benzene depends a great 
deal on conditions of reaction It may 
have a high anti-knock value or a low 
anti-knock value Its sensitivity is high 
Toluene and other denvatives favour the 
formation of oxygen and other compounds 
more readily than does benzene They 
approach paraffins in their behaviour with 
increase in the number and length of 
branches The anti-knock behaviour also 
vanes accordingly 

Heron and Beatty*' draw attention to 
the fact that the aromatics have a high¬ 
er latent heat of evaporation than the 
paraffins 

In the intake, the incubation stage of the 
aromatics will proceed slower than that of 
the paraffins In general, there will be more 
delay Thus aromatics might benefit m 
this way more or less, and have better anti¬ 
knock properties than paraffins Leary, 
Taylor and Tovellanos**, however, thii& 
that the excellent anti-detonation properties 
of benzene appear to be due to the slowness 
of the pressure nse m the combustion of the 
end-gas, rather than to an exceptionally long 
delay period These two views, apparently 
m contradiction, are reconcilable in view of 
the fact that the former speaks of the delay 
penod m the mtake, while the latter consi¬ 
ders the subsequent delay penod during 
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comprasion (due to piston or moving flame 
front) 

Oonclaslons 

The distmction made between physical 
and chemical detonation is justified by the 
possibihty of dealing with all detonative 

E henmnena from one point of view Mil 
TS work strengthens this behef 
Thus fundamental concepts of mechanics 
physics and chemistiy may be combmed 
with expenmental evidence on detonation 
to further eluadate the nature of detonation 
Good agreement can be shown to exist 
between theory and expenment 
In some respects theory lags behmd ex 
penment Jo^s theory on the effect of 
lead if elaborated might dose the gap to a 
certain extent The same may be said of 
further research m the borderland of che 
mical and physical detonation Here refer 
ence has been made especially to the 
explosive reactions of ozonides These re 
actions may start from physical detonation 
Generally speaking mild pre reaction may 
uutiate chemical detonation and severe 
pre reactions may cause physical detonation 
To reach the cntical stage of physical 
detonation physical processes of flow mix 
ing and diffusion must be appbed to ensure 
the necessary formation of an explosive 
kernel m which ozonides have been formed 
This also shows how the two phenomena 
may overlap In recent hterature a survey 
is given of Muffling s theory on explosive 
reactions^ Elsewhere Karpov” has made 
combustion calculations where the pre 


reaction stage had to be taken mto const 
deration m order to explam the thermal 
igmtion process 
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Engineering Exhibition 1951 


The Central Boabd OF Irrigation Simla nationalConunissiononLaTgeDains the Inter 
has issued the prospectus of the Indian Inter national Comnussion on Irrigation and Canals 
national Engineering Exhibition which will and the International Association of Hydrau 
open in New Delhi m January 1951 The he Structures Working and still models de 
Exhibition is being held during the meetings picting the latest developments m the scienoe 
of four mtemational organizations also to and techniques covered by the above mter 
be held m New Delhi The Organizations national ortpuuzations will be on diowdnnng 
are the World Power Conference the Inter the exhibition which wdl last for a month 


242 




Microwave Spectroscopy & Its Applications 


A PANDE* 

AU Indta Radio Lucknow India 


M icrowave spectroscopy u the 

cross-road of infra red spectro 
scopists nuclear physicists and 
electronics engineers It is also 
one of the few cases where development of 
technique m electronics have opened a new 
field m pure physics It is s imilar to optical 
spectroscopy m principle but differs widely 
m technique range of electromagnetic spec 
tnun resolving power etc In optical 
spectra especially m hne spectra electronic 
structure of the atom is studied whereas 
microwave spectroscopy is used to m 
vestigate the molecules m their vibrational 
and rotational states as is the case m the band 
spectroscopy Microwave spectroscopy can 
be used to study heavy molecules which 
cannot be studied very effectively with 
optical techmques and it is very effective for 
mvestiratuig meets of the nucleus upon the 
molecular niectra Its resolving power is 
about 1 00 OOO times that of the b»t mfra 
red grating spectrometer due to which it 
pranises to m one of the most powerful 
methods yet developed for the study of 
nuclear spins and nuclear quadruple 
moments MicFowave spectroscopy region 
can be specified as the region between the 
long wavelengths of mfra m and the longest 
wavelengths of microwaves where cavity 
oscillators and resonators and wave guide 
components become effective i e 3 mm to 
about 20 cm though millimeter range is of 
greater mterest 

Baperimental TedulqiiH ft Equlpmeat 

In microwave spectrosc op y there is no 
mstrument for dispersion Instead an elec 
ttonically controlled osallator is used as a 
source of radiation which makes possible the 
use of dectneaDy tuned detector The 
frequency of osciUatmr is measured very 
accurate!^ op to seven figures by the beat 
method The mdu^tor u an osollogrsph 
whose aweqi is qmchronised with the fre 
quency modulation of the source thus 


makmg a visual study of the absorption 
pattern under study The whole set up 
usually consists of 

(a) A source of radiation i e a frequency 
controlled oscillator 

(b) Absorption cell with vacuum arrange 
ments and modulating electrodes 

(c) Wave guide and associated compo 
nents 

(d) Detectmg systems 

A block diagram of the arrangement is 
given as under (Fig 1) 

In hterature^* can be found detailed 
description of microwave theory compo 
nents and techmques and therefore only 
brief description of the various equipment 
and circuits used will be discussed here 

(a) Source of Radiation — The most com 
monly used oscillator is the reflex klystron 
which operates on the pnnciple of velocity 
modulation and electronic bunching 
An equivalent uremt diagram illustrating 
the pnnaples of reflex kl}rstron is given as 
below 


EED 


t«VI¥ALtWt 

yWMlTTANCi 

OVtT0m/NCIUN9 


Eouivalbnt ciKcurr or a itsrux klystbom 


The cavity resonator and its load are 
represented by the parallel resistance capa 
atance cuxnut The losses are represented 
by R« and the loading by Ri The bunch 
mg action produces a radio frequency current 
which depends on the beam current and the 
bunching parameter The eqmvalent capa 
atance C represents the capaaty of the 
resonator gap the value of which can be 
estimated with fair degree of accuracy 
Reflex klystron has only one cavity reso¬ 
nator which acts both as mput and output 
circuit Alto the reflector oectrode is ope 
rated at a potential n^ative with resp^ 
to cathode Electrons which have passed 


* Now at the Nsttaaal Fhyeual Lsbontory New Detbl 
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through the r f gap are therefore subjected and over any frequency range from a few 
to the retardmg electnc field which reverses kilocycles to 40 megacycles by simply 
their motion before they reach the reflector modulating the reflector voltage of the 
and returns them through r f gap m such a klystron Such oscillators can be obtamed 
phase as to give up energy to the oscillating to cover a range of 5 mm to 20 cm Small 
field at the cavity I requency character output varying from 150 microwatts to 20 
istic of the reflex oscillator is given as milliwatts from these osoUators is an 

(f _f) advantage rather than a disadvantage as 

tan 0 = 2Q —%- (1) powers of hiAer order produce saturation 

0 effect m the absorbi^ gases as well as 

where 0 is the transit angle detecting crystals Hence magnetron oscil 

P mcludes the effect of loading lators are not Used now Aough the first 

= frequency of oscillation imcrowave absorption work was ^ne «<«"g 

fe ™ Its value at the centre of the node apht magnetron oy Clecton and WUIiamr 

Another great advantage m using a reflex ror regions below 5 mm crystal iiqn nftn«c 
klystron is the ease with which simple types generators have been used at Duke Uni 
of modulation eg square wave ampbtude versity by Gord^ and his group Elec 
modulation or saw tooth frequency modu tronically controlled power tupphea are used 
lation can be obtamed at any deared rate m all these circmts 
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Fteqoaicy ci tiie osdllatM' is stabilized 
by the Pound* method with an external 
cavity resonator at hi^ Q and some other 
for fraqueiu^ conversion A block 
^{ggnan is given bdow 



9wt*»»r 


DiAOKAM of a FItXOUXNCy ITABILILATIOM 


A standard signal apphed to this micro- 
wave circuit prrouces an output voltage 
which, with the resonant frequency of the 
cavity, produces on " error voltage ” which 
IS then amplified and super-imposed upon 
the supply voltage of an element of the 
oscillator, the potential of which controls the 
oscillator frequency For the stabilization 
circuit, it IS essentud that the output voltage 
from the amphfier have the mverse phase 
to that impressed upon the control element 
of the oscillator 

Absorftton Ceil — Absorption cells are 
most frequently made from sections of 
rectangular wave-guides with thin mica 
wmdow to seal the cells Some workers 
have used S-band guide (3*xl|*) very 
effectively for absorotion cells in the region 
from 3 to 5 mm The absorption of gas in 
wave-guide cell is greater than that m a free 
space cell of equal length by a factor 


v^ere A IS the wavelength m vacuum 
and ^ the wavelength m the guide given as 

"HW . 

Ae IS the cut off wavdength and is givoi as 

A. - i . . (3) 

when ft ftDd b ftre dunensums of the guide 
and m and n an the mtegen denoting the 
node. Herdtbeimi* uses a s i mi la r rec- 
guide 300 ft section made vacuum 
tight with ndca winthiws. 


0142b 


The attenuation for the dominant TE^l 
mode of a rectangular silver guide m terms 
of its smaller and laiger dimenstons "a” 
and " b " and wavek^fth A is given as 

'[(5)(Tr+'] 

X [(“)-(¥)■*] * 

Auxiliary components mclude a standing 
wave detector, tuners to elumnate a standing 
wave, pressure gauges, a liner amplifier and 
an output voltmeter Resonant cavities are 
also used and effective absorbing path in a 
resonant cavity is of the order of 

40 * 

TcAg 

These cavities are specially suited for studies 
of Zeeman effect because the magnetic field 
can be apphed easily 
DeteckMg Dances — Before describing a 
few detecting devices, it is worth while to 
the minim um detectable absorption 
According to Her^berger* minimum delect¬ 
able power IS given as 

4 KTF Af 


AP 


where 


[ 4KTF Afl 

PJe J 


«0 


= 


PJe „ 

attenuation coeffiaent. 


.... (5) 


K = Boltzman constant, 

T SB temperature m absolute, 

F = noise figure of the receiver, 
Af a band vndth of the receiver, 
and 

p /e available power at the re¬ 
ceiver 

Hershberger has taken only Johnson noise 
mto consideration and has ignored other 
types of noise considerations, e g shot noise 
and partition noise Gordy has suggested 
that in order to obtam the optimum cell 
length and the minimum detectable absofjH 
turn coefficient of gas with a super-heterodyne 
recdver, one must maximize the detected 
power JAP*) rather than the absorbed 
power r He gives 

op 

U')*}.(‘) 

wliei€ oEf abtorption coefficient of the 
gu ■ 

cEo M atteoufttion co effici e n t of the 
ocB i and 

« « Iflogth of the cdL 
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With values of ao » 5x10^ nepers/cm 
P = 10-» watts 
f s 300 c p s 
F * 40 

Value of length 1 >= 40 meters 
In order to improve the sensitivity of the 
detector Hughes and Wilson* have employed 
a stark modulation method m a relatively 
short section with very good results In 
this method the ixisition of the absorption 
line IS itself vaned smusoilally by means 
of low radio frequency In the case of 
ammonia (33) line the shift is approxi 
mately 15 me /s for a held of 1 400 volts per 
cm and the shift follows the square law 
Expression for the wave field component H 
IS ^ven as 

H=Ho (1+A cos 2 ^) co« ip/ (7) 

where k is the modulation factor 

In addition to mcrcasing sensitivity by 
avoidmg low frequency noist this mgenious 
method also completely ehmmates the 
troublesome problem of spunous signals 
ansini, from mismatch in the microwave Ime 
Hence the problem of measunng the absorp 
tion coe&icient of gas mvolves simply the 
simultaneous measurement of the average 
received power and modulation factor k 
A similar system has been used by Gordy 
and Kessler* In their method the klystron 
frequency is swept 20 me /s at 60 Cycles 
rate and simultaneously swept perhaps 40 
kc /b at 100 c /s rate a 100 kc /s receiver 
follows the microwave detector In this 
case the problem of detecting and measunng 
an absorption coefficient involves in noting 
the change in power as a function of fre 
quency f^ through a microwave trans 
mission path containing gas as the spectrum 
Ime which acts as a discnnunator and con 
verts frequency modulation into mtensity 
modulation 

Super heterodyne is found not to be 
supenor m sensitivity to simple Video 
receiver operating with a square law detector 
because m microwave spectroscopy small 
changes of power are to be detected Hence 
a rather more sensitive microwave spectro¬ 
graph can be made by employing tne ire 
quency sweep method with a crystal Video 
receiver Veiy narrow band a^io amplt 
fiers are used Somethimes a double-crystal 
balanced Video receiver is used for detection 
The most direct method of detemunuig the 
overall sensitivity of a microwave spectro¬ 
scope IS the measurement of the s^nal to 


noise ratio obtamable for weak spectral hues 
of known absorption coefficient Thermo¬ 
couple and bolometers are albo used some 
times but they are not so sensitive for 
detecting sub microvolt power in the micro 
wave region 

Frequency Measurements — One of the ad 
vantages of microwave spectroscopy over 
opticu spectroscopy is the degree of accuracy 
attamable m the measurement of the fre 
quency of the oscillator For regions above 
1 cm wavelength a number of cavity wave 
meters have designed with accuracies 
of about ± 3 me /s The co axial type is 
self calibrating and can be made to tune 
over a very wide frequency range The 
frequencies of different modes of a cylindrical 
cavity are given by the formula 

'=2 [(^"d )■+(;)■]* <*> 

where c is the veloaty (f light D and L are 
diameter and length of the cylmder 

For more accurate measurements a stan 
dard signal of 10 me /s is taken from W W V 
this 10 me Is multiplied to 270 me /s and 
then to 2 970 me /s which is again midtiphed 
by crystals to the dtsu-cd S mm range The 
crystal is also modulated by 270 me /s power 
and by some of 90 mc/s power whidi is 
made to bypass the kl)rstron the side band 
frequencies thus produced provide markers 
which cover the microwave region at 90 
me /s mtcrvals U<>ing a communication 
receiver and applying frequency sweep 
method it is easy by mixing the two signals 
to super impose the pip from the receiver 
upon the absorption line appearing on the 
oscilloscope Cavity wave meters are lu^ 
to check the markers Workable energy 
can be obtamed at least to 20th harmomc of 
the kl)rstron frequency of 2 970 mc/s 
hence measurements can be extended up to 
5 mm or so Using this method spectral 
lines can be measured to an accuracy of 
about 50 kc /s at 25 000 me /s 

The experimental difficulties m obtaining 
atomic spectra m microwave regions are 
great hence only two mvestigations have 
been reported so far One is the observatum 
of bypeiffiie structure of cesiam ^ Rbb^ 
Beers and Hill** and the other ^ famous 
hydrogen experiment of Lamb and Ruthei^ 
ford^ Roberts Beers and Hill observed 
directly the byperfine structure m tte 3 cm 
wave region of oeanm vapour They were 
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aUe to moasara 14 to 15 components of 
conum transition by mtroducing a micro 
gram of oesmm vapour at 4x10* mm 
jvessure mto the frequency controlling reso 
nant cavity of a stabilize osallator near 
9 192 6 me /s and observing the 30 c p s 
component of the audio signal detected by 
an f m receiver when a weak external mag 
netic field m the cavity is modulated at 
30 cps 

Lamb and Rutherford s experiment is of 
great importance as it gave the first ex 
penmental disagreement with Dirac s quan 
turn electrodynamic theory according to 
which the levels of the same n and j 
should be degenerate They used the atomic 
or molecular beam technique developed by 
Rabi Zachana MiUiman and Kusch at 
Columbia Umversity 

When the atoms in meta stable state 
lU 

i arc passed through weak microwave 
rai^tton of the correct gyrofrequency which 
IS about 1000 me /s some are raised to 

sp 

( state from which they decay to 

state and at this frequency a dip is 
observed Bethe” has shown that this 
anomaly may be due to the interaction of the 
electron with the electromagnetic radiation 
fidd and be predicted a duft of 1 050 me Is 
This prediction has actually been expert 
mentally verified by Fowles** m the optical 
spectra of the lonui^ helium 

Abeorptlon Spectra of Gaeee & Vapour* 

One of the most thoroughly mvestigated 
SMtra IS the inversion spectrum of anunoma 
The absorption of 1 25 cm waves by am 
nuHiia gas has been known for sometimes 
and is so intense that a plane 1 25 cm wave 
loses half its power on traversing a 3 layer 
of ammonia at N T P Besides am 
monia a number of gases were found by 
Hershberger and others* to be strong ab 
Borbers of microwaves at room temperature 
Th^ also found that microwave energy was 
converted mto heat and sound directly 
Also Van Vkek** pomted out that the 
absorption of 6 mm waves by oxygen and 
1 3 cm waves by water vapour is so laige 
as to limit severay the use of these wave 
kiwths m omnmunicatKm and radar 

Ammmua absorbs aucrowaves due to its 
capacity for turning made out The two 
eqoilibniim poattons of the mtrogen mi 


either ade of the plane defined by 3 hydro¬ 
gens are separated by a potential barrier 
which nitrogen tunnels through The 
mversioa spectrum consists of a number of 
different lines arising from molecules m 
different rotational states 
The potential barrier mvolved m the so 
called tunnel effect is so low that the 
energy levels of the molecules are measur 
ably split Pressure broadening i e the 
broadening of spectral Ime that arises from 
collisions between molecules necessitates 
working at very low pressure if we wish to 
observe a spectral Ime at low radio frequency 
All of the molecules which are found to 
absorb possess either an electnc or a mag 
netic dipole moment which serves to coupw 
them to the applied electiomametic field 
Sheng Barker and Dennison^ gave the 
theoretical explanation and formula for the 
fine structure of mversion spectrum of am 
monia which is given below 
v=>v.-00011 J(J + 1) 

-fOOOlfiK* (9) 
Howe was first to detect this fine structure 
and Good** and Bleaney and Penrose** ob 
served as many as 30 Imes m the inversion 
spectrum of ammonia Good found that at 
pressure of 10 * mm Hg and below a definite 
hyperfine structure appears due to mter 
action of the nuclear quadruple moment of 
N** with molecular field Also a definite 
frequency shift of the vanous Imes was 
observed when a d c field was applied to the 
absorbmg gas For greater accuracy a 
fourth power formula has been employed by 
Simmons and Gordy** to calculate the fine 
structure of NH, mversion spectrum The 
Van Vleck Wcis^opf formula** when modi 
fied for ammonia mversion spectrum be 
comes as 



Simmons and Gordy attribute the hyper 
fine structure also due to mteraction of the 
nuclear magnetic moment of mtrogen with 
the magnetic field arising from motecoUr 
rotation in addition to the nuclear quadruple 
mteraction with molecular field 

lUMatloaal S p ec tr a 

Iodine monodilonde is the only diatomic 
molecnle udiose pure rotational spectrum 
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has been investi^ed in the microwave 
region by Weidner* Rotational frequencies 
of diatomic molecules are given by the fol 
lowing approximate fmmula 

v-2B(J+l)-4D(J + l)» (11) 

where J » 0 1 2 3 


® “ 87C»cI 



I IB the moment of mertia and u is the 
fundamental vibration frequency Rota 
timal spectra of diatomic moleoiles have 
been usra to determine the mass ratios of 
different isotopes frequency difference in 
the corresponding isotopic fluencies for 
the ground vibrational state** is 
Ay ca Vr — Vr* 

= 2B.(J + l)(l-P*)-a. 

(l-P‘)(J + li* (12) 

Where Be e D refer to the isotope cor 

respondmg to y, and P «= e,r mass ratio 

which can be detemuned Townes Merritt 
Wnght** have evaluated the mass ratio of 
Cl**/Cl** which agrees well with Aston s 
values 


cases bln methyl habdea which was not 
possible either by dectnm diffaaction 
methods of infra red spectroscopy This 
was made posmble usmg Jiduiaon and 
Dennison** equation given below 

It IS easy to determine Ia when accurate 
values of ^ !■ had already been determined 
from microwave rotation spectra It was 
found that C H distances are not the same 
in these molecules but vary m a uniform 
manner from F to I Similar works are 
being earned on with other molecules 

So far only two complete structural deter 
minations of asyimnetnc top molecules have 
been determmed by microwave spectroscopy 
These are SO| and HNCS In the case of 
asymmetric top molecules all the moments 
of mertia can be determmed by pure rotation 
spectra alone the structure of tnatomic 
molecules can be detemuned without using 
different isotopic combmations Rotational 
energies by asymmetric top molecules have 
been calculated by Kina Hamer and Cross** 
by the following simpUncd equation 

®'-t(A + C)J(J + l) 

+ |(A-C)L, (16) 


Similar method is used for determming 
the mass ratio m optiral band spectroscopy 
but as the resolving power m microwave 
spectroscopy is so much higher much more 
precise values are obtamed As a result of 
the mteraction between vibration and rota 
tion a doubhng of rotational lines termed P 
type doubling occurs for degenerate bending 
The separation of the doubled Ime is given as 
frv = 2q(J + l) (13) 


where A = 


h 

8w*,I 


A 



c =. 

Ia !■ le ar«, the three moments of 
mertia 

These authors have also constructed tables 


where q is a small constant 
The microwave rotation spectra of a 
number of symmetric top molecules have 
been investigated theoretically and ex 
penmentally In Herxberg notation rata 
tional frequencies are given by Slawasky and 
Dennison equation as 

y = 2B(J + l)-4D,(J + l)* 

( 14 ) 

By employmg molecules with different 
isotopes complete determination of inato> 
cnlar structures have been made in oertam 


which allow easy calculations of the Ime 
mtensities of asymmetric rataton> No free 
internal rotational spectra have so frr been 
reported m the microwave region 

Storii Ufcet 

The use of Stark modulation for detecting 
weak Imes has been nven eariier Smos 
the last 20 vears the theory of Staifr effect 
m rotational spectra has bm developed tw 
Debye bat its apphcation was made posMbto 
with the oommg of microwave qiectrosoopy 
The Stark effect m eeveral linear moleoues 
has now been Investigatod and dipole 
momenta determined by using the sqoatton 
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for thg secoad order rotatmil eaNgy 
turbabon for the ground vibrationu state 
which IS given as 



adiere E a strength of the apphed elec 
tromc fi»ld 

(1 ea molecular dipole moment 
and 

M - J J 1 0 

The treatment of the symmetric top molecule 
is similar but has first order effects as well 
Stark effect in symmetric top molecules has 
not b'en studied so far 

Zeemaa BOKt 

Zeeman effect in microwave spectroscopy 
is quite analogous to the nuclear Zeeman 
effect in atomic sp'v:tra and the equation 
nving magnetic mteraction term as found 
by Jen** is similar to the formula of Back 
and Goudsmit for Zeeman effects m the 
hyp rfine structure of the atoms The 
interaction torm is 

AW = M |lgH («jgaoi-f" • 18 ») 

whee«, = F(F+l) + J(J+l)-1(1 + 1) 
_ F(F + l) + I(I + l)-J(J + l) 

2fTfTi) 

M = F F 1 F2 F 

p, — nuclear magnetron 
g Doi =3 g factor for the molecule along J 
gM g factorof the nucleus considmd 

and 

H ^ external mag field 

With a field of 1 670 gauss Jen detected a 
broadening of th” rotational hnes m SO, 
but p‘>rhaps the magnetic field was not 
enough to spht it When gmoi » 0 inter 
eating sphttum terms are obtamed m the 
case of CH|C1" as observed by Jen** This 
method can be used for determmmg unknown 
magnetic mmo^nts NH| CH} Cf SO| are 
the only molecules investigate so far but 
Zeeman effect m microwave spectrMcopy 
prom ise s to be a subject of important 
research 

Applleattene 

In nuclear ^ysics microwave spectroscopy 
baa been emploi^ for precise determination 


of nuclear oouidings dipole moments quad 
ruple moments and nadear spins The 
values of nuclear spm as determined by the 
microwave spectroscopy and atomic l^m 
method are more reliable than those deter 
mmed by the hypeifine stmcture of Zeer^ 
effect Also this method may prove ex 
tremely valuable for determmation of the 
spins of radioactive or rare nudei 
Microwaves have also been used for the 
study of the dipole moments of several 
hquids mduding nitrobenxene acetone 
methyl cyanide etc by measuring the fre 
quency of maximum absorption or relaxation 
time In addition to the possibihtiea of 
microwave resonant frequenaes m solub 
there exists the chance of resonant ab 
sorption m certam liquids or solutions 
arising from vibrations m molecular chains 
held together by weak mtermolecular bonds 
such as hydrogen bonds Also the magnetic 
resonance absorption of solids m the micro 
wave rcnon provides a new and powerful 
means of measuring dosdy spaced eneigy 
levels in paramagnetic substances and study 
ing the structures of certain crystals Micro 
wave spectroscopy is being used for the 
study of moleci^ structure and isotopic 
mass ratio determmations with much greater 
accuracy than n possible by the method of 
mfia red spectroscopy 
One of the most important apphcahons of 
microwave spectroscopy is in the field of 
frequency stabiluation at microwave 
frequencies Molecular spectral lines possess 
two properties which make them particularly 
suitable for use in frequency control work 
and abo as frequency stand^s The first 
IS the constancy of the mid fre luency of the 
absorption hue like the constancy of spectral 
lines in optical spectroscopy and the second 
IS the very high Q value of the ammonu 
hne which is of the order of 1 00 000 at a 
pressure of 10-* mm and ordmaiy tern 
peratures le 300**T One of the common 
methods of stabilisation consists of em 
ploying mteraction at the microwave fre 
quency between the hi^hQ absorbing gas and 
klystron oscillator similar to the mteraction 
between a ^artz crystal and its assocuted 
amplifier The arrangement is a feed back 
or servo mechanism arrangement m editch 
an error voltage is fed back to the 
oscillator under control to mam tarn eqoahty 
between the ammonia absorption frequency 
and tile klystron frequency This stabfo 
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ammonia absorption line is bein^uaed to con¬ 
trol a crystal clock at the National Bureau 
of Standsnls The ammonia gas molecules, 
which vibrate at 24,000 me /s, r^ulate a 
standard quartz crystal clock The dif¬ 
ference or error vibrations of ammonia and 

a uartz IS electronically developed and keeps 
^e quartz clock locked to the ammonia 
frequency 

Also another " atomic clock is under 
construction in which the vibrations of 
cesium atoms are being used in an atomic 
beam technique This cesium clock has the 
highest potential accuracy of time, 1 e 21 
sec in one hundred years I Such a clock 
will have important applications in imcro- 
wave communication, molecular structure 
and astronomy 
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Bibliography of Scientific Pubheations, South Asia 


The Bibliography published by the 
UNESCO Saence Co-operation Office for 
South Asia, Delhi, is the first compila¬ 
tion of the kmd ever attempted The 
inaugural number recently published 
covers the period January to June 1949, 
and relates to scientific literature published 
m India, Burma and Ceylon A separate 
senes will be issued for other South Asian 
countnes 

All branches of sciences, pure and applied, 
are mcluded Speaal attention is given to 
papers reportmg original research, though 
review articles and new ideas are also m- 
cluded The first few pages give a hst of 


penodicals complete with subscnption rates 
and addresses 

The UNESCO Science Co-operabon Office 
mamtains notes of addresses of authors and 
editors and of hbranes where parbcular 
articles can be found Scientists are mvited 
to use the faabties to obtain reprmts, micro¬ 
film or photostat copies Short r^sam6i of 
articles usted in the bibbograpby can be had 
from the Office on request 

This compilabon listing the btles of 
saenbfic contnbotions of parbcular rsgion 
fulfils a pressing need and facilitates ex¬ 
change of scientific informabon and ideas 
between workmg scientists 
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The Colouring of Foodstuffs 


T he use of synthetic colouring matters 
m the preparation of manufactured 
and preserved foodstuffs has now 
become a wid^pread and estabhshed 
practice It is no longer regarded with sus- 
piaon but, on the contrary, is recognized as 
being an mtegral part of the processes of 
manufacture Natural colours frequently 
fade or leach out m processmg and artificid 
colours must be added in order either to 
restore the original shade or to impart the 
popular tmt The public has come to 
associate definite shades with certain foods 
and any departure from a generally accepted 
shade is construed as an alteration in the 
product itself, with the ensuing possibility of 
complamts to the manufacturer and an 
immediate falhng-off m his sales The 
public demands that its butter shall be 
yellow , that its strawberry jam shall be red , 
that its jellies shall be suggestive of the 
fruits from which they have been made, and 
so on Foodstuffs must appeal to the eye 
before being accepted by the palate 
We must not lose sight of this psychological 
aspect The satisfactory physical appear¬ 
ance of many cooked and preserved foo^ can 
only be restored by the addition of artificial 
colouring matters and it becomes necessary 
for the food manufacturer to acquaint him¬ 
self with the elementary pnnciples controlling 
the use of such agents and with their pro¬ 
perties and characteristics The correct 
colouring of foodstuffs is a science as well as 
an art At one time it was treated with 
unnecessary reticence by both the colour 
manufacturer and the colour user and in 
consequence the interests of each and of the 
public suffered It must be emphasized here 
that the comphcations ansmg from the use 
of colouring matters are so many, the re¬ 
actions of the foodstuffs so vaned and the 
applications so diverse that it is only by 
collaboration of these two that a satisfactory 
product can be presented for the approval of 
the public. 

As the foodstuff manufacturer m most 
cases has to rely on the dye-maker for punty 
and quality of colours, ultimately, therefore, 
it IS the responsibility of the (^e-maker to 
ensure that the products used for colouring 


foods are harmless There are many problems 
in connection with the performance of a 
colounng matter in food products, high 
fastness to heat is demanded by bakers and 
boiled sweet-makers, m many foods the 
colour must be unaffected by the preserva¬ 
tive present, m fruit-canning the hue must 
be unaffected by fruit acids, colours for 
mineral waters must possess a fairly hi^h 
light fastness The solubility charactenstics 
also are important as undissolved specks 
of colour would mar the appearance of 
clear boiled sweets or delicately coloured 
custard powders or other com-ffour prepara¬ 
tions 

A malpractice which has been prevalent for 
many years and which still exists to some 
extent is the dilution of colours with 
inert materials in order to reduce their 
apparent toxicity The dilution of colours 
to specific strengths is recognized as bemg 
necessary to ensure standardization and is 
not normally regarded as being to the dis¬ 
advantage of the consumer This practice 
becomes an abuse, however, when the colour¬ 
ing matter is excessively diluted with the 
sole object of bringing its content of toxic 
matenais down to an ajiparently low level, 
thus enablmg the supplier to give a guarantee 
of suitability for foodstuff purposes Such 
a practice is strongly to be condemned as the 
consumer must then use a correspondmgly 
larger amount of colour to tint the foodstuff 
to the required shade and the toxic content 
of the finished goods is the same as would be 
obtained if the undiluted, impure dyestuff 
were used Not only shoidd colounng 
matters contam minimum amounts of toxic 
matenais, but this minimum must be attam- 
ed by careful manufacture and not by a 
process of dilution 

The food laws put the responsibility for the 
colours u^ largely on the foodstuff miau- 
facturer According to the Food and Drugs 
Act passed m the U K m 1938 " no person 
shall add any substance to any food so 
as to render the food injunous to h^th '' 

No comprehensive legislation exists in 
India on the use of colounng matter m foods 
As early as 1930, the Government of the 
United I^vmces had made certam provisions 
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fw the use of artificial coIooib in foods in 
the rules framed under their Food Adnltera 
turn Act Two lists of colouring matters 
woe given one of colours which could be 
UMd and the second of those v^cb were 
prohibited ( Appendix A ) These rules 
were recommended for acc^tance by the 
Mmistry of Health to the vanous Provincial 
Governments m 1947 Subsequently m 
August 1948 the Ministry of Health 
Government of India brought to the notice 
of ^e Provincial Governments the rules 
adopted under the New Zealand Food & 
Dn^ Regulations 1946 The list (Apfen 
D ix B) included names of 28 synthetic colours 
which could be incorporated in foods 
A jmnt meeting of the Food Standards 
Cmunittee of the Techmcal Panel m the 
Ministry of Food and the Central Committee 
for Food Standards m the Ministry of Health 
was convened in March 1950 under the 
Chairman^p of Dr K Mitra Adviser m 
Nutnbon Directorate General of Health 
Services Delhi to find out as to what could 
be done to check the mcreasuig use of colours 
m foodstuffs —colours which were reported 
to be mjunous to health 
The recommendations made by the Com 
mittee prohibit the use of inorganic ctdounng 
matters and pigments m all foods and permit 
a restricted use of certain srathetic and 
mganic dyes a tentabve list ( Appendix C ) 
of which has been drawn up The Comimttee 
however agreed that the mcorporation of 
such vegetable colouring matters or pig 
ments occurring m edible fruits or vegetables 
should be permitted Plans for the 
setting up oi an active organiaation to 
unifiement and enforce these recmnmenda 
bona are under consideration 
Reputable dyestuff manufacturers have 
on the market branib of colours for food 
stufb (eg the Edicol range of Impenal 
ChemtaU Induttnes Ltd ) which are sold 
with a guarantee according to the particular 
food laws to which they conform 

APPENDIX A 

ExtSACTS FROM UNITED PROVINCES PUBUC 

Health (Prevention etc in Food) 
Rules 1930 

Cdkmnng matters which may not be 
added to aibcles of food 
1 MeUMtc Cotownng MaUert — Com 
pounds of any of the following metals 


antunony cadmium copper lead aiaemc 
chromium mercury smc 

2 FsgsfoAb Cofotmiv Afeftsr — Gamboge 

3 CoMdar Coloun 


No tM COiOHT 
indsst of 
Soeiofy of 
Dyort 6* 
CwuntU 
1924 


Nom$ 


Sy wo my m$ 


7 

Picnc acid 

Caibaiotic acid 

8 

Victoria yellow 

Saffron anbatitatea 


duutrocreaol 

9 

Manchester 

yellow 

Napthol 3 reUow 
Martina yellow 

12 

Anrantia 

Imperial yellow 

724 

Aonne 

Reaobc aud 



yellow coralline 

Colouring matters which may be added to 
articles of food 


f 80 Ponceau 3 R 

Red ahodee 

i 187 Amaranth 
(^^3 Erythroame 


Orange ahade 


Yellow ahmdea 


Green ahadea 


Bine shade 


{■ 


150 Ofwiga I 

10 Napthid Yellow S 
640 Tartanne 
22 Ydlow AB 
61 Yellow OB 
666 Gnmea Greeo B 
670 Light Green SP YSUow 
uh Past Green PGP 
P hydroxy derivative o< 
the aodinm salt olali^ 
surlnePG Cl 671 

1180 Indigo Disnlpho Acid 


The numbers preceding the names refer 
to the numbers of the colours as listed m the 
Colour Index published m 1924 by the 
Society of Dyers and Colourists of Great 
Bntam 


APPENDIX B 

Extracts from New Zealand Food & 
Drugs Regulations 1946 

The following shall be deemed to be 
harmless ccdouiiiig substances satisfying the 
regulatioos 

8 ’a) Caramel (]^epared soldy from sogar) 
lb) Coduneal 
Chlorophyll 
Safiron 

Every harmless vegetable colour 
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(f) The foUowiog ^mthetlc colouimg 
substances, namely. 

RedSfuuUs — 

79 Ponceau 2 R 

80 Ponceau 3 R 
— Ponceau SX 

179 Carmoisme, Caidioal 3 B 

184 Amaranth, Brilliant Bordeaux B 

185 Brilliant Scarlet 4 R, Brilliant Pon¬ 
ceau 5 R 

225 Chlorazol Pink Y, Direct Thio Red 
749 lUiodamine B 
773 Erythrosme 

448 Boizopurpurme 4 B for colouring 
sausage s^s only 

Orange Shades — 

26 Croceine Orange 
150 Orange I 
— Orange SS 

Yellov Shades — 

10 Napthol Yellow S 
16 Aad Yellow G Kond 
22 Yellow AB ' 

61 YeUow OB 

640 Tartar Yellow, Tartrazme, Tartratol 
YeUow L 

— Sunset Yellow FCF 
Grun Shades — 

666 Acid Green G, Guinea Green B 

670 Light Green SF YeUowish 
— Fast Green FCF 

Bine Shades — 

671 BnUiant Blue FCF (Sodium salt) 

1180 Indigo Camune 

Vudei Shade — 

698 Acid Violet 5 BN 


Brown Shades — 

— Certiool Brown RS, Edicol Chocolate 
NS 

— Golden Brown 34832, Edicol Brown 
OHS 

Bloch Shade — 

865 Nigrosme 

The numbers m the margm opposite the 
names of the s)mthetic colouring substances 
under (f) of this reg^ation ^er to the 
numbers aUotted m Rowe's Colour Index 
(edited by F M Rowe and published m 1924 
^ the ^lety of Dyers and Colourists, 
England) 

APPENDIX C 

BnUiant Blue FCF 

Indigotme 

Gumea Green B 

Light Green SF YeUovnsh 

Fast Green FCF 

Orange I 

Orange SS 

Ponceau 3R 

Amaranth 

Erythrosme 

Ponceau SX 

Oil Red XO 

Napthol YeUow S 

Napthol YeUow S — Potassium Salt 

YeUow AB 

YeUow OB 

Tartrazme 

Sunset YeUow FCF 

The <hos from the above list when used m 
foodstuffs should be absolutely pure and 
free from any harmful impurities The 
maximum lunit pentussible for each of the 
dyes ^uld be fixed at one grain for each 
pound of food 


253 



REVIEWS 


Physical Principles of OH Production, 
by Moms Muskat (McGraw-HiU Book Co 
Inc ), International Senes in Pore & 
Apphed Physics, 1949, pp xv + 922 Pnce 
not indicated 

Oil is produced from wells drilled into 
underground oil reservoirs, which are formed 
in porous sedimentary rock formations like 
sandstones, limestones or dolomites, which 
have at one tune taken in and trapped the 
oil m their pores The oil is initially at a 
higher temperature and pressure, dependmg 
on the depth and the other environmental 
factors of the reservoir Oil reservoirs are 
s^ed in and limited by the surrounding 
impermeable rocks, or even by partially 
pemeable rocks containing water, the water- 
oil mterface m the capillary pore spaces 
acting as the sealing blanket Oil reservoirs 
are usually closed by local deformations of 
strata such as a sunple folding into closed 
anticlines or domes 

As an essential prelinunaiy, suitable tests 
on core samples of the oil-beanng rocks 
should be conducted to accurately estimate 
such factors as their porosity, permeability 
and fluid content Imt data so obtained 
should be statistically studied and cor¬ 
rectly mterpreted The hydrodynamics of 
the fluid movements withm the rock strata 
and into the oil wells should be thoroughly 
understood The bearing of possible aniso¬ 
tropy m reservoir permeabihty on the 
problem of fluid flow should also be in¬ 
vestigated Moreover, the fluid itself can 
be a mixture of many mgredients both m 
the hquid and gaseous phases The effects 
of that heterogeneity in the composition of 
the flowing liquid should also be assessed 
The initial chapters of the book are devoted 
to a general study of such topics The 
treatment favours the usual text-book me¬ 
thod, and each problem is treated pro¬ 
position bv proposition, with assumpnons 
of idealized Imtial condibons of progremvely 
mcreasing complexities But, as the author 
hunaelf says in the preface, the book is not 
meant to be " a text-book of a particular 


grade or level, and directed to a particular 
class of reader " 

The general performance of an oil-pro¬ 
ducing reservoir is determmed by the nature 
of the energy available for ou expulsion, 
and the manner m which that energy is 
made to operate The oil can, of course, be 
moved mto the well-bore and out of it by 
virtue of the uutial oil pressure itself, but 
that can be effective only dunng the starting 
phases of production, and will become of 
minor importance at later stages The 
major potential source of oil expulsion 
energy is the pressure exerted by the gas 
dissolved in the oil itself or present m the 
free state m the gas-cap above Oil with¬ 
drawal IS then said to be through ** solution- 
gas drive ” or “ gas-cai>-expansion drive ” 
mechanisms Oil is also expelled from a 
reservoir through displacement, by water 
entering the oil pay The withdrawal is 
then said to be through a *' water-dnve" 
mechanism which may be of two kinds — a 
"side-water dnve" brought about by a 
lateral edge-water encroachment, or " bot¬ 
tom-water dnve " effected by an ironse of 
water from the bottom layers Between 
the stnct gas-dnve and the complete water- 
dnve mechanisms he a senes of mtermediate 
gas-water combmation dnves The general 
mechanics of these different dnves are 
developed and studied m the book with a 
view to obtaming an insight mto the methods 
of production control, so as to conserve the 
eneigy of expulsion, and to realize a signi¬ 
ficant retardation m the pressure de(£ne 
and thereby to assure the maximum possible 
percentage of oil recovery from the reservoir. 

On a conservative estimate, the quantity 
of oil still left m the reservoir, after it has 
been abandoned as uneconomical, works 
out to be about equal to the quantity of 
oil withdrawn previously The method of 
oil production thus appear at first to be 
inherently wasteful and mefficient Intd- 
ent primary control minimizes the residual 
left behmd, but an impreciable quantity 
of oil is always available for further recovery 
Abo there had been a large number of weos 
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^grar)c«d and abandoned before such control 
methoda were suflkiently understood 
Secondary recovery methods are adopted 
m such cases for reclaimmg the residual oil 
They consist m the injection of gas or water 
through an mterlaced network distribution 
of injection and production well bores or 
m a general" water-flooding’’ Themecha 
nics of such secondary recovery systems are 
well discussed m the book Experimental 
technique for studying visually through 
scale models the behaviour of different 
systems of well distnbution hke hne dnves 
five spot and hexagonal networks are des 
cnbed in the book with appropnate illustra- 
tions though one would like greater stress 
placed on the essential three-dimensional 
nature of the problem 
One chapter is devoted to " condensate 
reservoirs wherein when the pressure is 
released m the well-bore, a condensate or 
distiUate is imtially recovered But side 
by side with this recovery is a retrograde 
condensation of the saturated vapour back 
mto the reservoir itself In such cases an 
mjection of the produced dry gas freed of 
liquefiable contents a pressure maintenance 
operation known as ' cychng is resorted 
to, partly as a method of prevention of this 
retrograde condensation and partly as a 
method of ultimate recovery of the condensed 
oil itself Geometrical patterns of bore- 
wells to facilitate such cycling ’’ processes 
and the experimental studies through mo¬ 
dels, of their characteristics and behaviour 
are described at length m the book 
The book thus covers practically all 
problems of oil-reservoir en^eenng The 
treatment is essentially ^eoretical and 
based on idealized and simplified assump¬ 
tions Though, here and there, practical 
data from a few important oil wells are 
given and discussed, no sustamed attempt 
IS made to effectively connect up the theore 
tical study with the practical aspects of oil 
reduction The author himself says that 
IS aim IS only to give the underlying 
physics and mechames of oil reservoir 
problems All the significant and relevant 
matter have been brought together and 
presented so as to afford a complete picture 
of the scientific basis of oil-well technology 
The book is a valuable exposition of an 
important subject which is still in a stage 
of active development In addition to those 
who are actii^y mterested m this particular 


subject, this book wdl be found useful to all 
speaalizing m the study of underground 
water movement and general physics of 
fluid flow through granular beds The 
pnnting and get-up of the book are up to 
the w^-known standards of McGraw-Hill 
publications 

T N Seshadri 

Bibliography of Research on Heavy 
Hydrogen Compounds (National Nu¬ 
clear Energy Senes) compiled by Ahc 
H Kimball & edited by Harold C Urey & 
Isidor Knshenbaum (McGraw-HiU Book 
Co Inc New York Toronto London), 
1949 1st Edition pp 350 Pnee S 3 26 

Deuterium thf stable heavy isotope 
of hydrogen was discovered m the year 
1931 and since its discovery it has been the 
object of intensive research study because 
of its extensive use as a tracer in chemical 
and biological reactions in testmg theones 
where mass effects were mvolved and its 
application as a moderator m atomic piles 
As a result of these research studies con¬ 
ducted in every country a very large number 
of articles dealmg with the physical and 
chemical properties of deutenum and its 
compounds have been published m vanoos 
scientific penodicals 

The volume under review is a compila¬ 
tion of references to the existing bterature 
on deutenum and its compounds The 
references are classified and ammged sub¬ 
ject-wise for ready reference This work 
should therefore be welcomed by any 
research worker who wishes to survey the 
bibhography of the past achievements in 
this field 

SWAMI JNANANANDA 

The Indian Ckitton Textile Industry 
( 1949 Annual), by M P Gandhi (Gan¬ 
dhi & Co Bombay), 1949, pp bv + 174 + 
XXXI Pnee Rs 6 

The whole work is characterized by 
clear-thinking and saentific analysis The 
book contains a great deal of statistnal 
data and is a storehouse of mformation on 
cotton textile industry in India m its vanous 
aspects, vu production, price, finance, 
distnbution, import, export, labour and 
textile machinery manufacturing It is a 
valuable addition to oottem btmture and 
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Will be found useful abke by students 
business men financiers and government 
officials 

It IS however suggested that for easy 
reference a book of this description may 
mclude a few maps to indicate at a glance 
the location of mills areas of raw cotton 
production etc and other important facts 

KN 

** Analar Standards for Laboratory 
Chemicals (formulated and issued lomtiy 
by the Bntish Drug Houses Ltd and 
Hopkm & Williams Ltd London) 4th 
Edition 1949 pp 302 + xviii 

Thf analytical chemist has been looking 
forward keenly from 1944 to a new edition of 
Analar standards extending the speci 
hcations for more reagents required for his 
work The 4th edition of the Analar 
standards under review has amply justified 
the expectations m that specifications for 58 
new Analar chemicals have been mcluded 
Of the new additions the most welcome 
inclusions are some of the organic reagents 
used in micro organic analysis and some 
important reagents for the identification of 
organic compounds The only omission in 
the present edition from the previous one is 
feme chloride and that is perfectly justifiable 
Besides extending its usefulness on the 
quantitative side the present edition has got 
some special features which are very valuable 
for the analyst The following are the two 
notable points (i) the technique of electro 
lytic deposition for the assay of certam 
metallic salts and for the removal of prmcipal 
metals from such salts in order to enable 
easier determmation of the other impurities 
and (u) the modem Karl Fischer technique 
for the estimation of water in organic liquids 
Another feature of the pubhcation is the 
substitution of newer methods of assay 
leading to greater sensitivity and greater 
accuracy wherever appropriate thereby 
bnn^ng down the value of maximum per 
mumble impurities thus contnbuting to the 
preparation of better quahty chemicals 
The pnnting and get up of the book leaves 
nothing to be desii^ except for a slight 
mistake on p 227 under item 8 of NaH^ 
for NaHS 04 Under assay of cupiK oxide 
on p 292 the method suggested requires a 
httle modification as it is not usual to perform 
todunetne titration of copper m the presence 


of hydrochloric aad or any mineral acid 
Usnuly the titration is conducted m acetic 
aad medium and m fact this has been suggest 
ed by the same pubhcation for the other 
copper salts An alternative procedure in 
thu case might be to dissolve the oxide m 
ddute phosphoric aad and then proceed as 
usual for lodimetnc titration 
It appears to the reviewer that the publica 
tion wul have wider significance if a small 
paragraph is devoted at the beginning of 
each chemical as to the reasons that have 
prompted the publishers to choose the hst of 
reagents for a sdected chemical before 
giving the methods of estimation 

SAC 

Modem Plastics by Harry Barron (Chap 
man & Hall Ltd London) 2nd E^tion 
pp XI + 779 with 272 illustrations Pnee 
50s net 

Onf who has to labour through this 
big volume cannot help closing the book 
with a feelmg of disappomtment wondering 
as to what extent it hu helped in clarifying 
ideas or givmg him a real insight mto the 
mtncaaes of the subject The type of 
details which are recorded in this book 
impress upon the reader its encyclopaedic 
sc^ One notices however that the book 
suffers from a lack of purpostveness which 
has mevitably resulted m a rather incohestve 
and jumbled presentation of the numerous 
findings of modem research The uniform 
emphasis if anv laid on all the facts and 
details presentea m this bo^k makes it a task 
for the reader to pick out the more important 
facts fundamental pnnaples and processes 
from the relatively less important ones It 
may not be an exaggeration to state that 
precision and clanty of thought are conspi 
cuous by their rarity 

The many tables and figures which are 
inserted m the bodv of the subject matter 
do not fully serve their purpose Although 
these are numbered they are not as a rate 
referred to m the subject matter nor are the 
salient pomts mtendn to be brought out by 
them duly stressed The histonml back' 
ground of the industry idiich has bean 
attempted is poorly delineated The impact 
of the extraordinary advances made m other 
fields of mvention has given a forceful incen 
tive and drive to the devdopnent <d chemical 
proc e s s es and technological methods vduch 
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are reiponsiblb for the lemarkable achieve* 
meats in this field. The pictures of the 
motOT car and the aeroplane showing the 
various gadgets which are made from plastics 
are but a poor, qiologetic and old-fashioned 
device for illustrating the immense and f-u-- 
reaching amhcatioiis and potentialities of 
plastics made possible by novel processes and 
ingimious techniques 

^e author’s attempt at coveting all about 
modem plastics m this volume evidently 
makes prease or clear-cut presentation 
of impOTtant topics difficult The txxik 
conveys to the reader an impression of a 
conglomerate of loose and approximate 
statements and disjomted paragraphs It 
contains sentences which are structurally 
unsound, Involved and clumsy Here are 
a few examples 

(a) Page 76 — " American production of 
alcohol for 1944 was more than 631,000,000 
gallons Produced from molasses, gram, 
petroleum, natural gas, sulphite hquors and 
wood waste ” 

(b) Page 78 — " Considenng both this 
process from the engmeenng point of view on 
a large scale, it is cl^ that the vaponsing of 
alcohol IS not a difficult operation nor is the 
passage over a catalvst 

(c) Page 83 — " The low cost of ingredients 
have made this plastic of mterest for indus¬ 
trial apphcations mvofving laige quantities 
of material such as building units, furniture 
and wall panelling, etc " 

(d) Page 80 — " The cheapest wood waste 
IS saw-dust, compnsmg about one-third of 
the total mill waste It is already in the 
physical form suitable for hydrolysis without 
further procesing Therefore it has been 
found that the mmimum mill that could 
oPCTate on saw-dust alone must be three 
tunes the sixe of one turning all its waste mto 
chemicals In order to support a hydrolysis 
plant using the American process, this 
mill must cut about 150,000,000 feet a 
year 

" Seventy tons of wood per day. or a daily 
cut of 70,000 feet of lumber would be reouned 
to auj^xirt a SchoQer plant c^ble of pro- 
dudng 3,600 nUons of akohd per day, at a 
yield n 50 gaUoos of alcohol per ton of wood. 
Sndi a mill woidd%nt 20,000,000 feet annual¬ 
ly. An ateohol ptoat of the same capaaty 
naiag the American proceas at a yield of 20 
gallons per ton d wood would require IM 
Uan of wood per day, the waste from a daily 


cut of 180,000, or roughly, an annual cut of 
54,000,000 feet" 

The last two paragraphs could, doubtless, 
be expressed more precisely m a shorter span 
and with better effect. Practically sdl the 
sections dealt with m this book disclose 
that the general approach is devoid of simpli¬ 
city, clear thinking and directness of presen¬ 
tation The versatile uses of plastics as 
building materials, which the author has 
chosen to indicate m a pictorial manner m 
Fig 13 is, to say the least, queer and un¬ 
necessarily complicating 

It IS not easy to grasp what the author 
attempts to unpress vmen one reads sentences 
such as the following 

Page 34 — " If U S plastics consumption 
m 1939 IS taken as 100, m 1947 cellul(»ic 
moulding matenals are at 750 


Phenolic Resins 

300 

Urea Resins 

300 

Melamine 

300 

Polystyrene 

12,500 

Vinyl Resins 

15,000 


It will serve no useful purpose to mention 
in this review the numerous chapter head¬ 
ings dealt with in the book, smce the author’s 
aim seems to be to describe and discuss alt 
and sundry about plastics, without any 
attempt at judicious discnmmation It will, 
therefore, suffice here to give the titles of the 
mam parts of the book, viz Part I Intro¬ 
ductory Part II Ihermosettmg Resins and 
Their Plastics Part III Cellulose Plastics 
Part IV Vmyl Plastics Part V Other 
Leadmg Plastics Part VI Some Important 
Aspects of Plastics In the last pvt are 
included chapters on High-freqaen<y Heatmg 
for Plastics, Analytical Aspects and Physic^ 
Testing of Plastics 

This IS a book which may be kept on the 
shelves for occasional reference to get some 
abstruse detail, which a researcher, a factory 
foreman or a prospective mdustnalist wiU 
like to get It» not likely to be of much use 
to the post-graduate research worker for 
reason of its inadequate treatment of the basic 
and fundamental, theoretical and thought- 
provoking selects, nor can it be safely 
recommended as a text-book study for the 
under-graduate It will serve to capture the 
mterest of the layman who yearns to have a 
ctMnpiriiensive view of what these ’* myste- 
tkMis substances, m reahty, ate, with their 
oft-mentione^biqiiitous aj^cations. 
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Vacuam Equipment and Technlquea, 

National Nudear Energy Senes — Man 
hattan Project Tech Section edited by A 
Guthne & R K Wakerling ( McGraw Hill 
Book Co Inc New York Toronto Lon 
don) 1949 1st Edition pp 264 Pnce 2 5s 

High vacua are essential requisites for 
pure research in many branches of modem 
physics and chemical engmeenng Without 
tugh vacua certain types of production 
engmeermg such as manufacture of mean 
descent l^ps radio valves X ray tubes 
etc would not have been possible The 
development of atomic power engmeenng 
has been rendered possible only by the apph 
cation of high vacua Thus modem physical 
and chemical laboratones production engi 
neermg plants and atomic power engineer 
mg woru are constantly confronted with 
roblems of the technique of production of 
igh vacua measurement of pressures of 
high vacua and the constmction of vacuum 
eqmpment for vanous purposes A study 
of these problems therefore has become an 
essential necessity both for the research 
saentist and the production engmeer 
There are already excellent treatises 
monographs and articles deahng with prm 
aples production measurement and tech 
ntques of high vacua The work under re 
view VacvumEquipnuitaniTeckntques does 
not propose to compete or supersede the 
existing hterature on the subject lately 
published It however proposes to concern 
Itself with the study and development of 
high vacuum equipment and large scale 
vacuum mstallations developed by the per 
sonnel of the Umversity of California Ra!^ 
tion Laboratory m contract with Manhattan 
Project As such the work should be of 
immense use m helpmg to devise some of 
the best methods of vacuum techmques and 
to design effiaent large scale vacuum matalla 
tions and eqmpment 

The work is divided mto five chapters 
The first chapter deals with the basic theory 
of vacuum practice the second with ttw 
elements of vacuum systems the third with 
vacuum gauges the fourth with vacuum 
materials u equqiment and the fifth with 
leak Section instruments and techniques 
The work also includes a number of appen 
dices at the aid of the volume giving very 
important data conoeming some m tlie 
pr^rttiee of gases and vapours mechanical 


pump oils diffusKm pump oils odd traps 
effectiveness of drying agents vacuum greases 
and cements solder brazing alloys and 
properties of sohds and hqui^ frrauently 
used in vacuum practice Liberal reference 
has been made to the available hterature 
throughout the book 

The book will be found very useful by 
research workers and may be recommended 
as a valuable addition to hbranes 

SWAMI JMANANANDA 

The Presentation of Technical Informa¬ 
tion by Regmald O Kapp (Constable & 
Co Ltd London Onent Longmans Ltd 
Bombay Calcutta Madras) 1948 pp 147 
Pnce 6s 

The nfed for an improvement in the 
standard of presentation of technical infor 
mation is all the more evident in India 
where no systematic trainmg m this field is 
given to post graduate students m any of 
our umvemties The reviewer who is 
famihar with material received for publica 
tion in a technical journal has often felt that 
his job would have been far easier and less 
exacting had the contnbutors a basic ground 
ing as to how a technical paper or report has 
to be wntten Unfortunately none of our 
umversities provide .for such a course for 
post graduate students in science or apphed 
science subjects and the result is that often 
the contnbutions received are not what they 
ought to be 

This book IS the outcome of s senes of 
lectures dehvered by the author at the 
University College umdon where a course 
on presentation of technical mformations 
was started m the Faculty of Engmeenng 
The course it is pomted out was to be at 
the post graduate stage to cover a whole 
session and to rndude both lectures and 
exercises This book should be of qiecial 
mterest to our umversity authonties and 
mduce them to consider the question of 
mtroducing smular courses m the universities 
Such a step would immensely benefit our 
young soentista ai^ technicians 
The subject matter is classified m 15 short 
chapters covenng practically all aqiects 
Wntten m aunple style and illoatrated 
with a number of appropriate atatums 
from the woriu of well mown authors 
and scwntiats the bodr makes a very good 
reading 
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It B difficult to pick out any one chapter 
as more important than the rest All are, 
but there are some which provide new ideas 
The first chafer, which the author terms as 
" FunctionallEngh^ ”, deserves a little more 
attention as it provides the basis for the 
whole subject, vu the presentation of techni 
cal mformation not only m English language 
but m a broader sense m any other language 
What applies to English appbes equally well 
to other languages too Now that the ques¬ 
tion of presentmg technical mformation in 
vernaculars is becommg imperative, all 
those mterested m this field would bmefit 
a great deal by a study of the basic prmaples 
d^ussed in this chapter 
The rules to be followed m wntmg technical 
books, preparation of matter for technical 
reports and papers and how to dehver talks 
on technical subjects are the other topics 
dealt with m the book The hmts provided 
are very useful A senes of ‘ don ts are 
given m chapters II and VIII, the latter 
also containing some important ‘ do's ” 

In the opimon of the reviewer the book 
IS an useful and important contnbution to 
saentific hterature and should find a place 
m all hbranes, even sectional hbranes m all 
research laboratones and technical insti¬ 
tutions As a matter of fact, this volume 
should find a place m the shelf of all research 
workers 

On the last pomt the reviewer would like 
to make a suggestion Such a useful pubh 
cation is rather too highly pnced to be withm 
the reach of every res^rch worker The only 
way to make it accessible to one and all is 
to bm^ out a cheapo edition on the hnes 
of Peh^ books that would be domg a 
real service m the cause of saenoe 

AK 

Bengal In Mape, by Dr S P Chatterjee 
(Orient Longmans Ltd ), 1949, pp 105 
Price Rs 18 


This is not trb conventional collection 
of locational maps, it is a praiseworthy 
attempt to give m the fonn of mq» a fairly 
comply picture of tiic soao-economic 
pattern of present-day Bennl The author 
m hts preface has traced the arcumstances 
winch led to the compilation of these 


mm 

The atlas faUs mto three broad sectioi 
The first part deals with the geographn 


locabon of Ben^ in relation to the rest of 
India and Pakistan, the physical features 
and the chmatic conditions throughout the 
j^ear In this section there are two maps — 

g rovocative of mterest One is entitled 
renter Bengal, and shows the whole region 
where Bengah is spcdren As the author 
pomts out, " Bengal may be pohtically 
divided today, but the commumty of 
language will continue to be the most power¬ 
ful unifying factor of Greater Bengal” 
This map and the one on transport reveal 
clearly me gross mjustice of the division of 
Beng^ It may not be possible to agree 
with the author's view that if these maps 
had been m print before the final award of 
Sir Cynl Radchffe there might have been 
a more reasonable division of Bengal, for 
after all that award was lately the result of 
political considerations The other map, 
of interest m an entirely different field is the 
one dealing with the nvers of the eighteenth 
century It shows clearly how the lapse of 
two centuries has changed the course of 
several of these nvers and consequently the 
layout of the land 

The second section deals with the people 
and their occupations The population 
changes from 1901 to 1941 are ^own in a 
senes of four maps The other maps deal 
with the distnbution of the two mam com- 
mumties the Hmdus and the Muslims and 
the nunonties both m East and West Bengal 
We may however, ]x>mt out one nunor 
defect in these exc^ent maps The * dot 
system of representation maxes these maps 
look almost alike perhaps if there had bem 
much bigger maps representation by "dots” 
might have been useful 
The last section dealing with the distn¬ 
bution of the economic resources of Bengal is 
perhaps the most mteresting part In a 
senes of mara the author shows the produc¬ 
tion and yidd of vanous agncultural croi» 
The bnef statements about the vanous crops 
accompanying the maps are admirably con¬ 
cise and to me pomt It might have been 
better if the author had mdicated the sources 
of hu mformation for the details of jneld and 
production This section would have been 
more complete if the author had added a 
senes of map dealing fully with nunetal and 
animal resources of Ben^ The Ranuanj 
coal-minuig area is, however, dealt with m 
one map The pattern of industry m Bengal 
ishlso rqiresenm in a few maps 
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On the whole, the author and his associates 
deserve every praise for having brought out 
this excellent atlas They have shovm that 
geography is not merely a listing of physical 
features and chmatic conditions of a land, 
but that it deals with the close and vanegated 
relation between man and the counti^' he 
lives in We hope that the brilliant examde 
set by Dr Chatterjee may be followed by 
others and, ere long, we will have similar 
atlases for other pa^ of the country 

Elements of Internal Combustion Tur¬ 
bine Theory, by H T Adams (Macmil¬ 
lan & Co Ltd , London), 1949, pp 178 -f 
XII Pnce 16s 

The author of this book was, for some- 
time. Director of Studies to Power Jets Ltd 
under the Mmistry of Aircraft Pr^uction 
He IS now Senior Lecturer m Mechanical 
Engmeenng at Canterbury University 
College, and is known as the author of 
The Atrcraft Gas-Turbine , issued by His 
Majesty’s Stationery Office 
The present volume is most useful and 
timely Inside the jacket we are told that 
" this book presents the theory and some of 
the methods used in the design of the mtemal 
combustion turbine dunng recent years 
It IB mtended for advanced students and for 
engineers A reasonable mathematical back¬ 
ground and some knowledge of aerodynamics 
IS assumed, but some fundamentals are given 
in the first chapter, and worked examples are 
mcluded where these will help towards a 
clearer understandmg of the pnnciples m the 
text ” 

Tins IS a true and concise description 


Broadly qieaking, the mtemal combustkm 
tuibine is a comparatively late arrival in the 
engmeenng world We do not posaess the 
store of practical experienoe available, for 
instance, to the desi^er of steam turbines. 
Consequently, the numerous technical prob¬ 
lems which arise m the design of mtemal 
combustion turbmes have largely to be solved 
from first prinaples, and psurticulariy must 
the science of flmd dynarmcs be our guide, 
philosopher and fnend The author is vrdl 
aware of this, and m the elucidation of the 
saentific pnnaples mvolved, he chooses 
actual and pertment data for working out 
examples to elucidate the theory Parti¬ 
cularly commendable are his treatment of 
centnfugal and axul flow compressors, and 
of the turbine itself and the stresses set up. 
The only disappomtment is that the author 
has seen fit to exclude anything beyond a 
casual note on combustion on the grounds 
that " the subject of combustion is a study 
m itself " True, but this can be said of aU 
subjects 

However, it is impossible to expect every¬ 
thing from a first edition There is no doubt 
that young engineers and others concerned 
m the design and performance of mtemal 
combustion turbmes will be helped consider¬ 
ably by this book which is excellently, yet 
modestly, prmted and produced 

JWW 

PUBLICATIONS REGEIVBD 

ProgroMlve Mathematlca, by P. Clynb, 

Chapman & Hall Ltd, London, 15s 
Modem Workshop Technology, by H. 

Wright, Cleaver-Hume Press LM, Lon- 


Terseness and precision indeed are distm- 
guishing features of the author’s style He 
understands compression m language almost 
as well as m mechanical compressors, with 
the result that, although the book is not 
lengthy, it is a ventable multum in parvo 
‘The book is divided mto 9 chapters as follows. 
(1) Introdoction, (2) Thermodynamic Consi- 
dmtions, (3) The Centrifugal Compre s sor, 
The Axial Flow C o mpres s or, (S) The 
T^ine, (6) Stress Calculations, (7) Vibration, 
Cntical Speeds and Endloads, ffl) Overall 
Performance Correction and Estimation, 
(9) Heat Exchange and Intercotding 


don, 32« 

Data and Glrculte of Receiver and Am¬ 
plifier Valvee (Senes of Books on Qec- 
tronic Valves, Book II), N V Philips 
Gloeilampenfabneken f Philips Industries), 
Eindhoven, Netherlanos 

Data and Clrculta of Receiver and Am¬ 
plifier Valvee (Senes of Books on Eko- 
troDic Valves, Book III). N V Philips 
Gloeilampenfabneken (Philips Industries), 
Eindhoven, Netherlands. 

Organic Ghemlatry (4th English Edi¬ 
tion), by Paul KarSrm, Ckaver-Hunie 
Press Ltd., London, 57s 6d. 
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VlrkUn 


A NSW ANTIBIOTIC, VUUDIN, 18 

prodaced by the common loil 
rniigDC, Tf%ckod$rma w%d$ 
1950, 165. 528) Vindu 
ts extracted from the culture 
filtrate with chl or o form After 
evaporation of the extract 
unoer reduced preHore and 
treatment ot the oily residue 
with ice cold methanol, a slightly 
coloured cryitallue material u 
isolated Ketonic and non-ketomc 
forms are separated by reacting 
with Girard s reamt The keto- 
Dic part 18 further purified by 
chro^tography using a strongly 
acidic alumina column to separate 
a and p vindins The « iso¬ 
mer IS isolated from the bensene 
ether eluate After recrystallua- 
tion from methanol, acetone and 
finally from dilute acetic acid, 
a vindm is obtained as fine 
colourless needles decomp 208**- 
17*C Analyses and molecular 
weight determinations reveal that 
the hitherto accepted molecular 
formula of the compound ^uld 
be replaced by 

^vindin laolatod from the chlo¬ 
roform eluates and recrystallized 
from methanol forms fine needles 

Vmdin 18 not anti bacterial but 
IS highly anti fungal Germina 
tion of the spores of Botryhs qU%% 
18 prevented by a concentration 
as low as 0019 ppm of a- 
vindm or0l56ppm p vindm 
Among synthetic fungicides, only 
the organo-mercuruls are of the 
same order of activity 


OuanttadT. Study of Vlruooo 

Estimation of thi potxncy of 
Virus preparatioiis is an important 
&ctar in the progr es s of biological 
investigations A detailed study 
of the '^idity of vanous means of 
siiiwiing the relative potencies 
of the virus of foot-and mouth 
disease has been made m a Report 
No 8 of tiie Agricultural Research 
Council, Lmidon {HMSO ^ price 
2r fid) 

The usual method of virus 
potency moculabng guinea 
I»gs IS inad^nate because bovue 
strains require serial adaptation 
before th^ are fully elective 
upon the smaller host Inocula¬ 
tion of each dilutioa to a separate 


bovme host is prohibitively 
costly To combine effectiveness 
with reasonable cost 4 dilutions 
are introduced each with 5 mocu- 
lation sites upon the tongue of 
one Devon Stear to 2 years old 
The results ate more significant il 
two animals are used that is 10 
moculations of each dilobon The 
observations are of fundamental 
importance in the study of plant 
viruses also 

Esttmadon of Alcohols 

The methods usually employ 
ed for estimation of alcohols are 
based upon the reaction of the 
alcohol with acetic anhydride or 
acetyl chloride followed by hydro¬ 
lysis of the excess reagent requir 
mg 2 to 24 hr for each determina¬ 
tion A procedure requiring only 
20 min for the determination of 
methanol, usmg acetyl chlonde 
as the reagent is described 
The reagent which does not enter 
into ester formation ts hydrolysed 
and titrated with standard 
alkali (Proc Indtam Acad Set 
1948 58. 142) 

A 20 c c bottle is used os the 
reaction vessel A measured 
amount of the reagent is mtro 
duced mto it by means of a 
synnge through a rubber stopple 
in the nock of the bottle The 
blank was determined as follows 
About 0 3 c c of acetyl chlonde 
was placed m the bottle and 
allowed to stand for 5 mm The 
bottle was half-filled with water 
and the contents emptied after 
shaking Both the stopple and 
the bottle were then rm^ with 
acetone and dned in a current of 
air 0 3 c c of acetyl chlonde 
was then introduced mto the 
bottle through the stc^le by 
means of a synnge, and allowed to 
stand for 5 mm 10 c c of water 
was then mjected and after 
shaking, 11 cc of air was with¬ 
drawn from the bottle The con¬ 
tents were transferred to an 
Eiienmeyer flask, bottle was filled 
with water, <me-half emptied mto 
the Erlenmeyer, thq bottle shaken 
and remaimi^ water poured mto 
the flask contents were 

titrated with standard alkali using 
phem^pthalein An actual deter¬ 
mination IS Biimlarly made, the 
only diflereuoe m the proc^ore 


being that a weighed sample of 
alcohol sealed in a small thin- 
walled glass ampoule was placed 
m the bottle before the stopple 
was inserted and the glam bottle 
was broken after the addition of 
the acetyl chlonde 
If a senes of determinations is 
mterupted for more than a few 
imnutes, it is necessary to pre¬ 
treat the rubber stopple agam 
vnth acetyl chlonde before conti¬ 
nuing Each day a new blank 
should be run 

Blnst*ftirnace Slag CamantB 

The shortage or cement during 
the war led to investigations on 
the possibility of increasing its 
production by making greater use 
oi granulated blast furnace slag 
A survey of suitable slags for 
this purpose was undertaken by 
the Building Research Station, 
England (Tcchntcai Paper No 
3 Natioi^ Building Studies, 
H M SO pnee 9if ) 

The normal method of slog 
granulation is to prepare batches 
of about half a ton by slowly 
pourmg the molten slag mto a 
large excess of cold water When¬ 
ever possible the granulation is 
earned out as the slag leaves the 
iuraace The slags tested have 
coiinulcrable hydraulic value and 
most of the experimental cements 
satisfied B S 146 Although hae¬ 
matite slags gave the best results, 
there u considerable overlappmg 
with the basic and foundry-iron 
slags The early strength is 
considerably affected by the ratio 
of gypeum to clmker and by im¬ 
purities such 05 chlorides intro¬ 
duced in the slag There is little 
change m the hydrauhaty of a 
alag when granulated by different 
methods The method of granu¬ 
lation did however, make conn- 
derable differences m the weight 
per cu ft the water retamed after 
draining and gnndability 
Sammes of granulated slag have 
been incorporated mto experi¬ 
mental blut fuinaoe cements 
The standard proportion em¬ 
ployed was 65 35 of dry dag to 
clmker gypsum bemg Mded so 
that the ratio of SO^ to clmker was 
the same as that m Portland 
cement The hydraulic value of 
the slags is best Judged by a com¬ 
parison of the 90 days strengths 
of the concretes ma^ from the 
corresponding cements using the 
same clmker for activation 
These slags with a high ratio 
banc oxides to acidio oxides are 
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prefemd for cement mennfectore 
ud many operaton consider tiiat 
there is an optimam value for the 
ALOg content. 

Granulated slags are only feebly 
hydraulic vdien mixed witn water 
alone, in order to develop their 
full strength they need to be 
mixed with another material 
nsually called an activator The 
activator in blast-furnace cement 
is the Umo set free during the 
hydration of the Portland cement 
clinker It is possible, thenfore, 
that the hydraultoity of a slag may 
depend on the type of clinker 
uiM Rapid hardening Portland 
cements develop the hydraulicity 
of the dag more than normal types 

Salt Manullactiire In 

Philippines 

PaODUCTXON OF BALT IN THE 
Philippmes employing modified 
solar process technique has been 
described ( Pkil%pp%n§ J of Set, 
1949. 78. 85) 

In the local method raw sea 
water is evaporated in a series of 
fish ponds (which are used to 
produce salt during the dry 
months) to about 15^84 which 
is then dipped with buckets mto 
crystallising ponds where it la 
evaporated almost to dryness and 
the salt recovered The crystal¬ 
lising ponds are about 5 m x 7 m 
eouipped with board sides and 
tile bottoms and usually represent 
from to iV of the entire area 
of the salt works Every day in 
the season, the ponds are filled to 
a depth of about 1 cm and late 
m the afternoon after each day of 
evaporation the salt is raked into 
a pile on the side of the crystalliza¬ 
tion bed and the pond re-fiUed 
This process is continued through¬ 
out the season, without any 
change, until the brine levd 
builds up with a heavy bune con¬ 
taining a large percentue of the 
magnesium salts. ^en this 
happens, the salt producer will 
probably let the pond go for a day 
or more without adding fresh 
brine, and will then, after har¬ 
vesting the salt, splash out of the 
pond the remainder of the brine 
Owing to the high magnesium 
content, this method of handling 
produces a very Inferior product 
it is the common practice of the 
salt producers in the Manila area 
to fill the crystallfoation beds with 
brine of 12** to 17”B4 which is the 

K t at which calcium sulphate 
os to precipitate, and thus 
practically all ^e calcium sul¬ 


phate is found In the final pro- 
dnets aa an Impurity Further, it 
may be noted that practice of 
usiag an ansaturated brine In the 
crystalliien results In a lower 
yield since a portion of each day 
is spent in evaporating the brine 
to a point where salt ^1 begin to 
form at 25^B4 

In the Californian process which 
is a great improvement over the 
above practice, the operations are 
conducted in various ponds (1) the 
storage or intake pond. (2) con¬ 
centrating ponds, and (3) crystal¬ 
lizing ponds The salt water is 
pumped from the mtake pond 
into the concentntiiig ponds to a 
depth of 25 to 50 cm Mfore the 
next supply of sea water is taken 
in When the strength of the 
brine reaches 25^B4. it is run mto 
crystallizing ponds to a depth of 
15 cm or more This depth of 
brine causes the deposition of 
large crystals which grow into 
massive solid crystals of pure salt 
The brine evaporates until it has 
reached a densify of 29^B4. at 
which time the bittem is either 
discarded or evaporated in other 
ponds to a density of 32*^84 This 
salt formed from the heavier 
bittern is less pure The process 
is repeated until the end of the 
season or until a thick enough 
bed of salt is obtamed to make 
harvesting economical AU the 
ponds have mud bottoms, and 
often a split is made in the har¬ 
vesting, i e the lower 5 cm layer 
is removed separately and used 
as a cheaper scat The harvested 
salt is wa^ed with brine and with 
fresh water whereby salt of over 
99 5 per cent sodium chloride 
content is obtained 

Experiments designed to in¬ 
crease operational efficiency 
showed that it was possible to 
reduce the area of cryrtallization 
beds by about one-tblrd the 
present space without affecting 
the yield In these experiments 
one crystallizing pond was filled 
with brine at 14*^84 After it 
had evaporated to 25'’B4, it was 

S umped into a second pond 56 
g of salt was realized trom the 
experimental plot in 2 weeks as 
ag^st only 30 kg from the con¬ 
trol plot Studies on conditians 
affecting the rate of evaporation 
showed that the rate is not In- 
flnenced by depth of bnne, when 
the bottom does not reflect the 
sun’s rays When, however, the 
bottom reflects the sun’s rays, the 
evaporation proceeds more rapid¬ 
ly from the deeper water No 


significant dlfferenoes an observed 
in the rates of evaporation witli 
tile and mud botto^ 

BCeasurement of temperature 
and density vanatfons at various 
points on a salt farm over a period 
of most active evaporatira in¬ 
dicated tiiat the te mperature of 
the bnne in the ditch was higher 
at the bottom than at the surface 
Also the brine at the bottom of 
the ditch was of greater density 
than that at the surface 

New Industrial Gartiona 

Pbvblopubnt of a new tyte 
of industnal carbon and graphite 
for chemical engineering plant 
components, where inertness and 
high mechanical prop erti es are 
essential, is reportra at the 
Powell Dufffyn Research Leborth 
Umes The new materials ( Dela- 
nium ) are Gharacterlzed by their 
homogeneity as opposed to other 
types of carbon products In the 
piwaction of tnese materials an 
extraneous binder is not employed 
thereby ellminatmg porosity 

Finely coking coal, ground with 
small quantities of materials in¬ 
hibiting swelling, is pressed at 
extrud^ to the desired fonn and 
fired m a controlled atmosphere 
m a temperature cycle ^vlng 
maximum shrinkage (as much aa 
45 per cent) without distortion 
The final product has low porosity 
and high mechanical strength 
By a suitable choice of coal, 
swelling inhibitors, firing atmo¬ 
spheres and tempentores. a va¬ 
riety of Delanium carbons having 
a wide range of mechanical, ther¬ 
mal. eiectfical and chemical pro¬ 
perties can be produced With 
appropriate heat treatment, this 
carbon grapbitlzes and (tfoducts 
with a wide range of physical, 
chemical and electrical properties 
are obtained 

Some of the basic chsTacter- 
istics of the new carbon and 
graphite are 
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A honeycomb block made of 
gnpmte hu been emidoyed 
u a heat exchanger Tma ex¬ 
changer le etrong and compact 
and U capable of conducting 
500BThU/M ft/hr/®F Acon- 
dncting area of SO aq it. ia afiord- 
ed by a perfora te d 15 in cube 
The new carbon In a apecial form 
haa been encceaafaUy employed 
to tom a new type of packing for 
icrubblnK and elmilu towen, 
chemtomy reaiatant and with 
good wetting propertiea Forma¬ 
tion of tilea the carbon to 


line chemical vata is another sug¬ 
gested use for the product 
(Ckm Age, 1950. 63. 405) 


Improved Alkali Prooesfea 


At a rxcbnt UBBTiNa or the 
American Institute of Chemical 
Engineers, some of the modem 
trends m alkali productloa were 
diacnased (Chem Age, 1950, 63« 
395) The early cells were 
designed for 1,000 to 1,500 amp 
but the modem practice ia to 
employ cells operating at higher 
amperage It is more economical 
to use Hooker type cells at 
8,000 to 10,000 amp m plants 
with a capacity of 5 tons than to 
use smaller cells In plants of 
50 tons capacity and over, a 
20.000 amp cell ia more econo¬ 
mical tiian a 10,000 amp cell 
Larger electrolytic cells ore 
being dedigned to increase their 
efficiency In the manufacture 
of cblorme and caustic soda, the 
largest unit, a 50.000 amp mer¬ 
cury cell, la being Inat^ed in 
Ftimce iype S cells 

have been tomd even in small 
plants to be more economical 
than the smaller ones 


Surplus hydfochlonc acid gas 
is used as the raw material to 
Yield high purity chlorine gas 
in a newly developed proc ess 
Cupric chloride is electrolysed to 
produce chlorine gas and cuprous 
chloride The latter is then oxi¬ 
dised by hydrocbloric add and 
oinrgen to Produce more cupric 
chfonde Inis method is clafoMd 


to be superior to current methods 
in mctice. 

A recent improved process for 
refining canstk soda is to evapo¬ 
rate a SOjM cent sdntion nearly 
dry at 7uO”F using Dowtherm 
vapour to supply heat Contami¬ 
nation of the product and oor- 
Todon of equipment are avoided 
by purifying the lye before 
evapmtkm and utuig nickel 
equpment The practical poe- 


slUllties of this process have been 
demonstrated in a small plant 
producing oontinuonsly 60 tons 
per day 

Chtoinatkm of bensene can be 
effected in a single step by passing- 
chlorine. air and bensene iuurough 
tubes containing newly developed 
catalysts vdiich permit operations 
at below 500°F 

Oolourleae Pluoreacent Dyea 

COLOURLBSS PLUOXBSCBNT OYBS 
are finding Increasmg application 
in the tortile, soap, papw and 
laundry industries since thi^ 
enhance the whiteness of matoiafs 
to a considerable degree (CTJ , 
1950, 126, 827) These subs¬ 
tances, applied after the normal 
bleaching process, give a remark¬ 
able lutonosity which could not 
reviously be achieved and which 
oes not have any detrimental 
effect on the textile fibre The 
fl^eral re<^niiement8 of a satis¬ 
factory white-dyeing agent are 
it should be absorbed substantive¬ 
ly by the fibre from aqueous 
solution 80 as to give a satis¬ 
factory, 10 greenish to blue tint, 
it should have good wet-fastness 
properties, the agent should be 
stable towards weak acids and 
alkalies and should be compatible 
with other finishing agents it 
should be suitable for direct use 
in the bleaching vats and should 
be fast to light 

Nearly all the known technic^ 
products belong to the aromatic 
or heterocyclic series, many of 
them contain condensed nng 
systems Moat of the whitening 
agents used on cellulosic fibres are 
denvatives of diaminostilbenc- 
disulphonic acid These are also 
used as additions to detergents 
and rinsing products Bensimina- 
sole and glyoxaline derivatives are 
also advocated Dlphenylglyoxa- 
linonesulphonlc acid ii known 
especiaUy lor application to wool 

In the textile industry, whiten¬ 
ing agents have been employed 
with success in the bleaching of 
white goods, especially of cotton, 
but one cannot completely dur 
Dense with chemical bleaching 
If the fabric is not already 
bleached, i e if it has not a suffi¬ 
cient degree of whiteness, then a 
Gcloarleai whitening agent with 
blue fluorescence cannot com¬ 
pensate for the yellow or brown 
colour of the fabric White-dyeing 
agents have proved economical In 
the treatment of muhl-colonred 
piece-goods because their applka- 


tkm permits grey or scoured 
instead of bleara^ yams to be 
used In the treatment of cotton 
knitted goods made of grey yams, 
bleaching tune can be substan¬ 
tially shortened by performing 
only one bleach yritb chknine, 
followed by white dyeing, instead 
of a combined chlonne^drogen 
peroxide bleach Wnitemng 
agents have afforded new pos- 
nbUities m the manufseture of 
viscose rayon and viscose staple 
fibre (spun viscose) The product 
can be added directly to the 
xonthate before the spinning pro¬ 
cess when the viscoM rayon is 
brightened in the mass In the 
dyeing of pastel colours the ad¬ 
dition of me fluorescent dye to 
the exhausted dye-bath gives a 
better effect than when the normal 
dyo is applied to a previously 
white-dyed material White-d 3 re- 
mg agents brighten up wMto 
discharge pattern and ameliorate 
the contrast of coloured prints in 
calico printing by a preliminary 
treatment or in a separate bath 
following pnnting and rinsing 
In the paper mdustry, ap^ 
from treating cellulose wad<ung, 
cipuette papers and crepe papers, 
whitening agents can be applied 
to wool-mottling fibres meant for 
bank-note paper and paper for 
securities V^te-dycing agents 
con be used in the soap industry 
as additives to soap powders, 
being adsorbed by and bleaching 
the textile dunng washing, 
whitening of soap or soap powder 
itacU to improve its appearance, 
as a combmation of both and 
as additives to rinsing agents 
There have been few products 
suitable for application to wool 
For this purpose, products should 
be much as could be used in 
neutral or slightly alkalme baths 
to obtain good whitening effect 
on raw wool by treating it either 
in a scouring operation or in a 
peroxide bleaching bath No 
satisfactory white-dyeing agent 
exists for acetate rayon but it 
IS jpossible to white-^ye nylon, 
whi^ u comparatively dif¬ 
ficult to bleach to a pure white 
by using the typical white¬ 
dyeing agents for wool 

Garbonate-free 

Sodium Hydradde 

Carbomatb-hvdroxidb ion bx- 
diange studies on the strvmg base 
resin Amb^rUte /B^-400 (manu¬ 
factured by Rcton ft Haas Co) 
have indicated the possibility of 
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•epamtiiig carbofute fromhydtox- 
ioa by dromatognphic meona, 
thus o0enng m simple method of 
prepanna carbonate-fm sodium 
nyaroxioe 

A Uttte In exceu of the required 
amount of alkali is made up from 
washed sodium hydroxide sticks 
and a column of the retiii» which 
may be initially In the form of its 
chlorkle, u prqMued The capa¬ 
city of the air-dry resin is 1 4 miUi- 
equlvalents per gram, and a 50 
c c tube two-thi^B full of resin 
would be suitable for preiMring 1 
litre of 0 1 ^ sodium hydroxide. 
The alkali is passed through the 
resm until the effluent is clwnde- 
free and the tube is then trans¬ 
ferred to the neck of the stock 
bottle When the rest of the 
alkali has passed through, the 
resin column is replaced by a 
•oda-lime guard tube and tho 
carbonate-free sodium hydroxide 
IB then ready for atandai^sation 

The column can be easily re¬ 
generated by the passage of 
hydrochloric add iSature, 1950, 
165« 237) 

Adultaratloii of Mustard Oil 

PbOBLBUB EXLAnNO TO THE DB- 

toxication of mustard oil con¬ 
taminated with aivemane oil 
(Afgmmom mMncana) to render 
It safe for human consumption 
and the separation of argemone 
seeds from a mixture of argemone 
and mustard seeds were dis¬ 
cussed at a Joint meeting of 
the Food Standards Committee of 
the Technical Panel (Blmlst^ of 
Food) and the Central Com¬ 
mittee for Food Standards (Min- 
wtry of Health), held in March 
1950 in New Delhi 


In the mvestigations conducted 



Laboratory, Patna, the alkaloid 
sanguinanne is precipitated from 
a mixtore of mustard oil and 
argemone seed oil as phosphate 
by addition of phosphoric acid 
Subsequently, acid-actxvated Ful¬ 
ler's earth and excess of chalk are 
added to neutralise the free pbew- 
pborio acid Tho filter-pressed oU 
retains moat of the original mus¬ 
tard oil colour snd flavour and 
does not give a tost for the pre¬ 
sence of the aigenono oil alkaloid 
This treatment c^yts Rs. 2 per 
md of oil pro c o med 
A method by Dr Surajdeo 
Prasad for a complete separation 
of argemone seede from mustard 
seeds ooueieta in Mowing tlie seed 


mixture throat a glais tube with 
the help of an air current, Aige- 
mone seeds being lighter are 
pushed out and the tape and mus¬ 
tard seeds collect at the bottom 
of the tube 

The Committee agreed that the 
feme chloride test evolved by 
Sarkar and modified by Son, 
Sundaram and Koy be accepted 
as the standard method of detec¬ 
tion of argemone oil contamina¬ 
tion in mustard oil It was 
pointed out that if the ferric 
chloride concentration was 
doubled, the test was more pro¬ 
nounced and even O'! per cent 
adulteration could be detected 

Control of 

Seed-borne Dlaeaeea 

High rRBQUSNcy diblxctxic 
heating has been employed for 
the control of internal seod-bome 
fmmal disfasei ( Nahtrt, 1950, 
16^ 532 ) Preliminary work has 
been carried out with the seed- 
borne phase of leaf stripe of oats 
{Hslmtnikospanum mvee#), as the 
amount of this disease can be 
estimated fairly rapidly by grow¬ 
ing the oats to tho seedling sta^ 
or by plating out the a^s m 
petri-diwes Oats, having a 13 
per cent infection with leaf stnpe 
and contained in a cardboard box 
having no metal parts, were 
placed between the electrodes of 
a standard RH 23 Redifon radio 
frequency generator They were 
heated to the required tempera¬ 
ture and maintained at that value 
for 20 mm The oats were then 
spread out to cool and 50 seeds 
were sown in each of the 8 pans 
of sterilized sand Subsequent 
growth m a greenhouse allowed 
tile estimatioa of the number of 
plants showing the seedling {diase 
of stnpe 

Heating at 60**C for 20 min 
reduced the amount of leaf stripe 
to about 50 per cent without 
greatly impairing their germina¬ 
tion Higher temperatures re¬ 
duced the amount of disease but 
depressed gennlnatlOD also, lower 
temperatures had little effect 
Heating at 60HZ lor longer periods 
affected the germination more 
than the leaf stripe Moistnre 
content of grain also affects the 
rate of heating 

P r ue r f iUoa of Flab 

TnX OLDBR METHODS OF FRB- 

serving fish such as heavy salting, 
drying and smoking, and the cur¬ 


rent method of dillling the fltii 
with emsbed ice have various dii^ 
advantages. In contrast with 
these, freezing and cold stocage 
properly applM can preserve fish 
of ul kmda, either ftw or lightly 
smoked, in good condition ftv 
periods up to 9 months. The basic 
principles Dnder] 3 dDg modem ppe- 
servamn techniques are outlu^ 
in leaflet No 11 of the D S iJt , 
London {H M SO t price 6i) 

Factors affecting the quality of 
frozen fish are tomperatore and 
conditions of stor^, rate of 
freezing, freshness of the raw 
maten^ and conditions of thaw¬ 
ing Skmi^ rather than rmpid 
freezing of smoke-cured fish with 
an ovc^l freezing time of up to 
24 hr usually reiniitB in a good 
p^uct 

For efficient freezing and cold 
storage it is recommended that 
fish should be frozen within 24 hr 
of catching The period elapsing 
between removal of fish from 
storage in ice to the commence¬ 
ment of freezing should be as 
short as pomible. Glazing of fish 
at 35‘‘-4€rF has been fooi^ more 
suitable for protecting whole fish 
or blocks of small fiah than 
wrapping 

New Stainless Steel 

ThX mew STAIIUSS STBXL COH- 

taining 17 per cent chionilam, 4 
per cent nickel and 4 per cent 
copper has excellent corrosion 
resistanee, high strength and hard¬ 
ness, ease of fabneatioa and low 
temperature bardenability It is 
recommended for use in the che¬ 
mical, petroleum, textile and food 
procesung industries, for springs, 
pressure tanks, convey parts, 
etc , and especially in tM aircraft 
and autom^le industries 

This steel is available in soft 
temper strip, tiieet and plate and 
can be easuy fabricated by stan¬ 
dard procedures and then bron^t 
to full strength and haxdneH by 
heating at 1,400«F for 30 min, 
air cooling and reheating to 
about 900°F The hardening pro¬ 
cess eUminates cracking, distortion 
and decarburizatkm encountered 
in conventional heat tr e atm ent 
( Set NemsMer, 1950, 07,105 ) 

New Dyeing ProoeM 

A cowmiuoiie hovxl DYxmo 
procem employing molten metal 
aa the m e dium to fix the dye Ima 
been developed {CTJ, 1950. 
IM, 874) 
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The unit comp rieeB a continnoas 
vat dydng maAine with an iron 
ytmtH ^led with a fnelble alloy 
(m p 70*C) and a conventioiial 
mping lange running at a single 
unit Cloth Is through 

the dye llqaor diiectly Into the 
molten mew maintained at 95*^- 
105X where all e x c est of dye 
liquor is squeeted out 
^e molten metal serves as a 
source of rapidly transferable 
heat, excludes all iir and exerts a 
unilonnoresBure on the cloth sur¬ 
face The proceiB is reported to 

S ve increased penetration and 
11 fixation and fastness in a few 
seconds Any vat colour or a 
combination of vat colours may 
be employed at any depth of 
shade at speeds from 30 to 120 
yd per mm 

Salactlve Heililctda 

BfALBIC BVDaAZIDa HAS BBBN 
found to be hi^y selective in its 
action as a weed killer Ithas rap¬ 
id lethal effect on weed grasses — 
water grata, Johnson grass, barley, 
etc, but has no notimble effect 
on cotton plants The age of the 
nmyed jdants, however, makes a 
dlfferettce, even cotton is affected 
if sprayed too young (5cf#9iss 
Nmsktisr, 1950, 57, 107) 

Aeroplane Load Aftiueter 

Tux WBIOHT AMD BALAMCB CON- 

tcol of transport aircraft is at 
present achieved by the use of 
mechanical counters or load and 
trim sheets. These have serious 
limitationa in that ihw lack 
flexibility, are not sufficiently 
accurate and are time-consuming 
A portable electrical Instrument 
for rapid determination of the 
centre of gravity of Viking Mk 
IB aircraft for any load dirtrlbu- 
tion has been developed m the 
RsuMTch S» Dmlopmimt Labors 
iory of the Civil Aviation Depart¬ 
ment, Government of India The 
ba sic principle of the instmment 
b sJ ^ SOTw^Wc to other types 

The general working arrange¬ 
ment fi Indicated in Fig 1 
S witc hes located in a similar oon- 
figuration as the pamenger seats 
coRtepond to the number of pas¬ 
sengers in the aircraft The on 
and off positions of each switch 
will comqtond to whether the 
■sat is occupied or not The 
anight ol fhel in the tanks and 
frai^t and bajunun in the holds 
•n adign«taS«^by varUUe 
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control tanks suitably graduated 
in convenient steps The actual 
Itlon of C G IB given on a C G 
mdicator whose scale is gra¬ 
duated directly In mches aft or for¬ 
ward of the specified datum point 
To operate the instrument, the 
switches and control knobs are 
set to correspond to the actual 
load distribution and the galvano¬ 
meter 18 adjusted to read zero 
The mam current is adjusted to a 
specified value which is an instru¬ 
ment constant The actual posi¬ 
tion of C G 18 then read dir^ly 
on ^e dial indicator The instru¬ 
ment is highly accurate, adaptable 
and easy to operate 

Aluminium A It* Alloys 

Tux axvisxD xDinoM ( Dkcbm- 
ber 1949) of Th$ Proierites of 
AhmtntHm 6* Jis AUoys (Informa- 
ticm Bulletin No 2, Aluminium 
Develcmment Association, Lon¬ 
don) has been considerably en¬ 
larged and brought up to date to 
incinde specified alloy compo¬ 
sition, types of treatment and 
minimum mechanical properties 
of aluminium and its oUo^ to¬ 
gether with other data on physical 
and chemical properties The data 
are in accordance with tiie new 
aeries of BSl Specifications ( B S 
1470-7 and 1490) Character¬ 
istics affecting design such os 
dosticlty, nghuty, shear, bearing 
and fatigue strengths and 


strengths in compression and at 
elevated temperatures are enu¬ 
merated DurabiUty and working 
methods m relation to properties 
of materials are discusskl bnefiy 
with reference to otherpublica- 
tions on the subject There are 
two appendices Appendix I gives 
average weights of aluminium 
alloys in standard forms Ap¬ 
pendix II relates to the new 
nomenclature and contams qwci- 
fications which are the nearest 
equivalents to those in the new 
series of standards Thu data 
have also been given in detail m a 
separate chart issued dunng Feb¬ 
ruary 1950 The bulletin » sup¬ 
plemented by an useful biblio¬ 
graphy on fatigue and high tem¬ 
perature properties 

Stnmlard Mothods of 

AnalyBls for ToxtUos 

Thrsb Indian standards for 
the analysis of textile matenais 
have issued presenbing 

standard methods for estimation 
of (1) moistare, total sixe, starch, 
ash and wax content in grey and 
bleached cotton materi^ sam¬ 
pling procedures, (2) detenninop 
tion of copper number of cotton 
textile materials, and (3) methods 
for analysis of and tolerances for 
water for textile purpose 
Copies of these sondards are 
available from the Secretary (Ad- 
ittiofaitration), indim Stanaards 
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Imtitutum, 19 Umveimty Ro&d, 
Ddhi 2 

Tb« Iiutltutloii of 

Land Snrveiron 

At m BLBVSNTH MUTING HSLD 
in Neiw Delhi on May 8 1950 
under the prendentebip of the 
Hon'ble Pandit Jawaharlal Nehru, 
the Advisoty Committee for Co- 
ordinatiiig Scientific Work Sab- 
CommittM finahxed a plan for the 
establidiment of the Institution 
of Land Surveyors m India The 
headquarters will be located at 
I>elhi with branches at other 
centres The memberriup vnll 
consist of four classes students 
associate members membors and 
honorary members 

The aims and objects of the 
Institution are to function as a 
learned scientific body and pro¬ 
mote the science and practice of 
surveying namely land surveying 
budding and quantity surveying 
and other branches such as 
valuation land agency mining 
and agncultnre Furthi^ it would 
endeavour to foster all objects 
having a bearing on the profes 
sional activities of surveyors m 
cludmg liaison with other allied 
recognised professional bodies, 
pro^e a chiuuiel with other albed 
recogmxed profeanonal bodies and 
diffuse among corporate members 
mformation on all matteri affect¬ 
ing surveying 

Institution also will tnUr 
aha test by examination the com¬ 
petence of persons for admission 
to corporate membership of the 
Institution At present the only 
place of training in India is the 
Geodetic Training Centre of the 
Survey of India at Dehra Dun and 
although departmental examina¬ 
tions are held for trainees they 
are not givm any diplomas or 
certiffcates as a result of the tests, 
but have to go abroad if they 
wish to obtam any degrhe or 
diploma This Iscuna would be 
remedied by the holding of exa¬ 
minations by the Institution of 
Surveyors 

Fhraer infonnatma on the sub¬ 
ject may be obtained from the 
Surveyor General of India, New 
Delhi 

Marim Bfotofllcal 

Station at Andamans 

At its UXBTINO nXLD ON THE 
14th December 1946. the Ad¬ 
visory Committee for Co-ordi¬ 
nating Scientific Work considered 
a for the establishment 


of a Bforlne Bmlogical Station pre¬ 
pared by Dr Baini Fraahad, 
Fishenes Development Adviser to 
the Government of India, and 
recommended that it would be of 
advantage from the pomt of view 
of developing the fitiieiy industry, 
if a ** Fishery Development Sta¬ 
tion combm^ with a Research 
Station could be set up in the 
Andamans This station could 
later on be developed further and 
os the UNESCO w under consi¬ 
deration the Mtablishment of one 
or more Institutos of Oceanogra¬ 
phy and Fishenes m Ana the 
existence of this station would 
be an mvitation to the Umted 
Nations to set up such an Institu¬ 
tion in the Andamans 

The Committee at its recent 
meeting held on the 20th May 
1950 considered that the scheme 
for the establishment of a Marine 
Biological Station in the Anda¬ 
mans should be proceeded vnth 
by the Department of Scientific 
Research and as a first step the 
Department should appomt a 
scientist to plan the setting up of 
a station on an adequate scale 
Ihe plan should be such that the 
scheme could be implemented by 
stages so that funds are not 
required all at once 

River Reeearch Inatitute* 

West Bengal 

Thb foundation stonb of tbb 
central laboratory of the River 
Research Institute at Harmgfaata 
was laid on the 2l8t May 1950 by 
Dr B C Roy, Chief Minister of 
West Bengal 

The Institute will investigate 
mto the causes of detenoration in 
the drainage system m West 
Bengal and find ways and means 
to revive Bengal s rivers whicdi 
are fast silting up and causing 
formation of swamps and di£ 
ficolties m navigation 


Abatnctiag Serdcas 

Tub first BoinoN of tub List 
of Current Specialised Abstracting 
and Indexing Services" has been 
prepared by the International 
Federatioa for Documentation 
The list IS a first attempt to pre¬ 
pare a guide of abstracting and 
indexing services, mainly in the 
field of pure and apphed suence 
The lut contains the titles and 
tdaces of pubheatton of abstract¬ 
ing and indexing periodicals also 
the numbers of abstracts they 
produce, thetr frequency of pub¬ 


lication, subscription rates and 
the languues in which they 
appear ^ples (Price, 26 13 
Dutch florins) of the ongmal card¬ 
files of abstracting and Indexing 
services at the AD Secretariat 
may be obtained from the FIX, 
6 Willem Witsen-plein, The Hague 
Netherlands 

Japanese Technicians 

for IndU 

SCAP HAS NOW AGRBBD, SUBJXCT 
to certain conditiona, to permit 
the employment of Japanese tech¬ 
nicians m India Indian indos- 
tnalists desirous of obtaining their 
services should forward th«r ap- 

S cations through the Ministry of 
lustry ft Supply which, m 
consultation with the Ministry of 
Finance scnitimzes these applica¬ 
tions before forwarding them to 
tho Indian Liaison BCiasion to 
Tokyo vduch is the actual reenut- 
Ing authonty 

Annoimoemanta 

Intematumai Congress on Ar¬ 
chives — The first Internatioiial 
Congress on Archives is due to 
meet m Pans from August 23 to 
26, 1950 Dr Purnendu Basn, 
Director of Archives, Govern¬ 
ment of India has been elected 
as a member of the Orngreai vice 
Dr S N Sen, former Director 
of Archives 

U S Travel GrasUs for Indian 
Studenis — The Umted States 
Educational Foundation es¬ 
tablished in India under the 
Fulbnght Agreement to finance 
edocationaJ exchanm programmes, 
will also utUixe part of its funds to 
provide free transportation to 
selected Indian scholars who wish 
to attend US educationalinstitn- 
tiona in the Umted States Hawau, 
Alaska (including the Alentun 
Islands), Puerte Rico and the 


Virgin islaads Applications on 
presenbed forms may be made 
direct to the Execahve Secretary, 
U S Educatunuti Foundation 
American Embassy, Queensway,' 
New Delhi The forms are ob¬ 
tainable from the same office 

Govemmenti^ India Overseas Soko- 
larsktps — The Government have 
decided to award 6 scholarshtps 
under the modified scheme tbu 
year by an open seieetkm to be 
conducted by the Unxm Pqblio 
Service Commusion Appheahons 
will be received by the Commie- 
Sion in accordance with the 
mstroctions to be issued shortly 



t 

Organization & Progress of 
Scientific Research in India 


T he annual report of the Department of 
Scientific Renarch Government of India 
for the year 1949 50 records considerable 
progress in all its activities and parti 
culurly in the organization of scientific 
work The report is in two parts the first 
deals with the organizational activities the 
work of the Atonuc Energy Commission and 
the Advisory Committee for Co ordinating Sclentihc 
Work grants m aid to scientific societies and re 
search institutions and scientific liaison The second 
port gives a brief rdsumd of the activities of the 
council of Scientific ft Industrial Reseitfch under the 
Directorship of Dr Shanti Swamp Bhatnagar 
The Atomic Energy Commission is taking stock 
of the country s resources for the development of 
atomic energy process with a view to planning 
its future development Developments in the 
field of atomic entrgv will depend a great deal on 
fundamental res ea rch and to encourage this the 
commission has sponsored a large number of 
research schemes on nnclear physics Dunng 
1948 49 and 1949 50 the Commission sanctioned 
grants totalling Rs 2 33 332 and Rs 2 25 150 
respectively for this purpose 
Considerable progrm has been recorded in the 
field of cosmic rays and in the training of physicists 
chemists and technicians for speciaUsed work on 
atomic energy Instruments employed m atomic 
energy research are being made at the Tata Insti 
tote of Fundamental Research Bombay The 
Commisuon s laboratory is located in Bombay in 
close proximity to the Tata Institute 

Uuaer the auspices of the Commission a con 
ference of representatives of universities and 
scientisti was neld in January 1949 to draw up 
syllabuses for the teaching of mathematics physics 
and chemistry in Indian universities The courses 
have been nnahzed The expert assistance of 
Prof S N Bose of Calcutta University has been 
taken for the promotion and teaching of these 
subjects m nmversities A chair of ^coretical 
Fli^cs IS being maintained at the Physical Re 
search Laboratt^ Ahmedabad The Commission 
proposes to subsidize the teaching of other uni 
versities where necessary to enable the training 
of students to the standard required for work 
under the Atomic Energy Commission 

A Rare Biinerels Se^on of the Commission 
has been set up to survey the location of minerals 
nsefnl to atomic ener^ work This unit has 
surveyed the beryl deposits in the country The 
geologists of the unit are advising mine owners on 
the methods of mining the ore and exploratory 
Borveya have been undertaken for the location 
of new deposits An assessment of India s monazite 
resouicea is also being made and detailed survey 
u m pr og r ess A factory for processing 1 500 tons 
ol monasite sands is being set op When the factory 
will be srorklng in fall swing India would be 
adf-Bufficient unth respect to thwium cenum 
and otiier rare earth metals which are now being 


imported for use in the manufacture of gas mantles 
meUdlurgical industries etc 
The Department of Scientific Research effects 
coordination of scientific work through an Ad 
visory Committee of scientists representing the 
vanouB Ministnes of the Government of India 
The Committee presided over by the Hon ble 
Pnme Minister hu met 5 times during the year 
The more important schemes drawn up under the 
aegis of this Committee are U) A scheme for the 
estebluhmcnt of a Marine Biological Station in 
the Andamans the scheme is being implemented 
(2) A micro film service unit which was previously 
working for the Indian Research Fund Association 
has now agreed to carry out work for all the Mims 
tries of the Government of India as well as for 
private scientific societies research institutes SJid 
universities (3) A special committee has been 
set up to compile instructions for the preparabon 
of scientific commum^tiona The same committee 
will draw up instructions for the training of scientists 
for information services (4) Ways and means for 
setting np of national parks and sanctuanes m 
India for the conservation of wild life are being 
examined by a sub committee constituted for 
the purpose (5) The Indian National Committee 
on Type Cultures is prepanng a directory of type 
cultures maintained at different centres in India 
Supplies of type cultures are being made to labo 
ratonts and industries (6) Vanoos committees 
functioning both under Government and sexm 
Government anspicts have been examined and 
suggestions made for setting up of committees for 
subjects which were previously not being studied 
The most important of these is the committee under 
the Ministry of Communicatuins to advise that 
Ministry on technical administrative and oconnmic 
aspects of air services in India (7) A plan for 
the formation of an Institution of Land Snrveyora 
has been (8) A science congress of people 

living around the Indian Ocean is to be hud in 
India in 1951 under the aegis of the Department 
of Scientific Research and the Indian Science 
^Congress Association (9) A monthly publication 
descnbing in popular language the progr ess <ji 
scientific research in India is to be poblished and 
(10) the Department issues bi monthly reports giving 
the latest scientific and techmeal information 
The bi monthly reports from the Indian Scientiflc 
Liaison Office in U K describing technical and 
scientific developments in the laboratones of the 
U K have proved most useful to research institu \ 
tions and nmversities m the country The Indian 
Scientific Liaison Officer in U K works as the 
Assessor to the Pest Infestation Board of the De¬ 
partment of Scientific ft Indnstnal Research U K 
The Department has since its inception served 
as a cleuing house for scientific infbiWtioii An 
index of scientific articles translated from various 
languages into Enriiih has been prepared 

India IS a member of the International Council 
of Scientific Unums and of a number of Inter 
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unloDS The DepftTtitteiit odUecta liten 
tan from then Uxiioni and circolates them to 
BCimstiiei nniveraitles research inatttatiooa and 
■dentiflc societies 

A project report on Science and Its Social Re 
lations ^ u being prepared by Bir J M Sen with 
a view to intro^ce that subject for study in the 
umversities of India 

The year under review has been a landmark in 
the progress of activities of the Council of Sctcn 
Ufie S* Industrial Research The following 5 
National laboratories started work in their own 
buildings The National Physical Laboratory 
New Delhi The National Chemical Laboratoiy 
Poona The National Metallurgical Laboratory 
Jamshedpur The National Fuel Research Insti 
tute Dnanbad and The Central Glass A 
Ceramic Research Institute Calcntta 

The first two the National Physical Laboratory 
and the National Chemical Laboratory were 
formally declared open in January 1950 The 
Central Dnm Research Institute at Lucknow and 
the Central Food Technological Institute at Mysore 
also started work in the p^bal buildings acquired 
for the purpose 

There are at present 23 Research Committees 
each devoted to special branches of science The 
Committees keep a watch on the progress of scienti 
fic research and developmental work in India in 
their special fields and advise the Council from 
time to time on the steps to be token for the fur 
therance of these activities 89 schemes of research 
were sponsored by the Council during the year and 


are being inveitiKated in the vanoua univenltiss 
and research uuatntiont 
The more i mp or ta nt projects earned out dunng 
the year are production of pure manganese from 
Indian raw materuda dyestnfi intermediates for 
direct cotton coloan by electrolytic reduction of 
aromatic nitro compounds in acid and aUudine 
media and the analysis of well known dyestufis 
and their duphcation in India printing ink for 
newspapen synthetic tanning materials from 
bhilawan nuts washability of Indian coals and 
Uending of coala for coking studies in the cons 
truction of low cost houses anti malanal drugs 
production of radio valves in India substitnbon 
of nickel by manganese in the production of aus 
tenitic stew developments of new strains of 
yeast for producing high concentration distillery 
washes insulation bouds for prefid) bouses 
survey and collection of medial plants fun 
damental rewarches on X ray invrotigatloa of 
coal lonospherK investigations spectroscopy of 
fuels industrial catalysts infra red radiation from 
the atmosphere properties of ^artx and diamond 
tools — afi sponsored by the Council 
Three new committees vu the Salt Research 
Committee the BCinmg Research Station Com 
mittee and the Malang Chemotherafdiy Committee 
were constituted dunng the year 
With a view to foster the study of mi cr o w a v es 
and radar and their applications in meteorology 
defence and civil aviation and scientific research 
in general the Council organised a symposium on 
microwaves during the year 




FORTHCOMING INTERNATIONAL CONGRESSES —1960 

1 Data 

Conforence 

Sponiored by 

Venue 

Aug 

10 

Executive Board International Council of Scientiflo 

ICSU 

Berne 

14 

Unions 

Union Internationale dHistoire De Sciences General 

lUHS 

Amsterdam 

Aug 

Assembly and 6th International Congress 



Aug 

15 

16th International Congress of Physiology 


Copenhagen 

Aug 

17 

5th International Congress for Microbiology 


Rid de Janeiro 

Aug 

22 

International Academy of History of Sciences 


Amsterdam 

Aug 

28 

Executive Committee Intemabonal C^^ographical Union 

IGU 

London 

Aug 

30 

International Conference on Mathematics 

Amencan 

Cambndge 



Bfathematical 

Society 

BlaM USA 


Sept 

4 

International Congress of Cell Biology 


Yale 




Umvertity 

Sept 

4 

Jomt Commission on Ionosphere 

ICSU 

Brussels 

Sept 

11 

International Meeting of the Aarociation for the 
Advancement of Science 

UNESCO 

Fans 

Sept 

11 

Umon Radio Scientifique Internationale 

URSl 

Zurich 

Sept 

12 

Sympooium on Motioni of the Earth s Crust 

lUPM 

IGGU 

Waahlngton 

Oct 

2 

Pan Amencan Institute of Geography and History 

Chile 




Santiago 

Oct 

4 

Internatmnal Umon for Exploration of the Ocean 


Edinburg 
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INDIAN PATENTS 


The following is a list of a few of the Patent Arolications 
notified as accepted in the Gaxett' of India Pait II ^tion 1 
for May 1950 


41176 Improvmnenta in the production of aromatic 
hydrocarbons Vaporu^ kydrocsrboH ts passed 
a reactor fitted wUh non absorptive 
cefmmic bodies in ike temperature region of 
1 000°C — PsTROcaKBON Ltd 
41178 Conversion of hydrocarbons by thermal 
treatment Passing the hguid starting material 
through a number of reactors fitted tnitde a 
furnace heated by burners or gases wherein a 
cooling of btanhet of gases ti introduced into 
the furnace — PsTROCAanoM Ltd 
41927 Improvements in the preparation of pten 
dines Mining a 2 amino 4 hydroxy t or 1 
haiomHhyl pynmido (4 5b) pyrasinr with 
para amino oeneoic and of a salt ester or amide 
thereof in water at a pH of 9 to W 5 — American 
CVANAMID Co 

42888 Improvements in the preparation of phen 
thiaxine denvatives Condensation effected in 
presence of aihali metals or their denvatives 
which form m^al denvatives of phenthiasine 
under conditions of reaction — Socibte Deb 
UaiNsa CRiMiguBS Rhomb PouLBNr 
42037 Manufacture of new i^nantbrene car 
boxylic acid nitnles and denvatives thereof 
By treating a 1 heto 2 13 dimethyl perhydro 
phenanthrene with a halogenoHng agent and 
reacting the reeuUing halide with a metal cya 
nide — CiBA Ltd 

42145 Improvements in the chlorination of orga 
me compounds Inlroducing waler or aqueous 
sotuhon into reacium vessel at the top so that it 
passes through the compound to be chlonnated 
— KOKIMKUJKB iNDUSTRlBBLB MaATSCHAPPIJ 
VooRBBBN Noury ft Van Dbr Landb N V 

42164 New p^nudine denvatives Reacting a 
haloge nate a lower alkyiamino f^midine Sen 
votive with a quartenuny ealt forming agent — 
ICI Ltd 

42165 66 New quincdine denvatives 2 4 and/or 
b amino alhyl andjor athylamino pynmidine 
nucl ear u condensed with amylamino quinaldine 
nucl e ar 4 alk^amino-6 (2 6 or 4 alkyl and/ 
or alhylamsno pynsmdyl ) qmnaldine is reacted 
wUhaqrmriemaryssdt formsngageni~’l CI Ltd 

42430 37 ft ro c em for tiie manufacture of or^ic 
ammo diols Pher^ oUyl hetone u condensed 
with P mtroethanol and thereafter reducing the 
nstro diol into atmno dtol compound 
FTocesi for the manufacture of diacylated or 
game amino diols 1 phenyl 2 aminopropane 1 
Snliof u heated wUh excess of acyl hmide or acyl 
aeUtydnde to obtain i^henyl 2 acyUmido 3 
aevioxul^obane 1 el comboemd 
Proceei for the manufacture of completely acylated 
organic amino diols 1 phenyl 2 anuno (or 
aeetamido) propane 1 3-dmi u reacted with 
anhydride or acyl halide under anhydrous 


c ndiiton to obtain the corresponding acylated 
compound 

Process for the manufacture of aromitic nttro 
compounds 1 phenyl 1 3 diacyloxy 2 acyla 
mino bropane n nitrated with lulphuric ac%d 
mine acid mixture to obtain 1 para nttro 
phenyl 1 3 diacyloxy 2 acylaminopropane 

Process for the manufacture or urgamc ammo 
diols 1 p mtrophenyl 1 3 diacyloxy 2 acyla 

minopropane ts hydrdysed with an acidic or at 
kaline hydrolytic agent to obtain a free amino diol 

Prucesb for the manufacture of diasterro somers 
of organic ammo diols CrystaUi ing the 
compound from an organic solvent in which 
one of the structural forms ts more soluble 
than the other and separating the least solu!^ 
therefrom 

Process for the manufacture of optically active 
organic amino diols Reacting the atmno diol 
with an optically active acid and then separating 
the acid addition salts of the dextro and Uvo 
isomers — Parks Davis ft Co 

BMto ft LvbrlcMts 

41993 Improvements relating to medium for smk 
and float coal washing plants Subfecting 
coarse blast furnace flue dust to a magnetic con 
centfotion the recovered finely divid^ magnetic 
iron oxide provides the separating medium 
Simon Carves Ltd 

Mftol ft Metal Prodocta 

41831 Method of producing nodular cast iron 
Melting a carbide metal stabiliser agent to a 
molten iron then graphttising the meU and 
pouring a casting from the melt — Smalley 

41832 Method for desulphunzmg iron and steel 
with metal hvdndes Introducing a reagent 
comprising at least one metal to reduce sulphur 
content — Smalley 

Paper ft Allied Prodacta 

42068 Lowenng the hemicellulose and ash content 
of chemical wood or bamboo pulp in the 
manufacture of high alpha cellulose content 
pulps for use in the manufacture of paper 
rayon acetate silk plastics etc Treating with 
alkali and finally bleaching with hydrochlonde — 
Trivbpi 

42370 Improvements m the treatment of cellulouc 
material to impart flame resistance thereto 
Impregnating uUulosic material with an m 
gradient comprising mekdke oxides a thermo 
piastics substance a water soluble salt of phot 
phorous and a water soluble nitrogenous sub 
stance such as urea — American Cyk amid Co 

42826 Improvements in method of spparating 
stalk and foreign matter from dried ctf fired 
tea and for cutting or breaking the tea at the 
same tune if desired — Ruddiham 
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Patented Inventions of the Council of 
Scientific & Industrial Research 


CONVERSION OF CASHEW-NUT SHELL 
LIQUID TO A DRYING PRODUCT 

Patrat No 38424 

S SiDDiQUi A Azhar Au Khan 

Cashew nut shell liquid is heated with brila 
wan shell liquid or bhilawan nuts at tempu'aturcs 
between 200^ and 350 C The heatmg may be with 
aeration and should preferably be in contact with 
sulphur or a metal whose melting point is below 
1 0M°C The metal may be substituted by its alloy 
or amalgam or any of its 0 E 3 rgen sulphur or halo 
gen-containing compounds The resulting drying 
product can be used for the manufacture of lacquer 
vomiahes stoving enamels waterproofing electnc 
insulating and plastic composittons or like materials 
EsaMMf » (I) 100 parts by weight of cashew 
nut sbdl liquid and 25 parts of bhilawan shell 
liquid are mixed and heated for about 4 hr in 
contact with tin at 300° to 350°C 
(II) 100 ports by weight of cashew nut shell hquid 
and 100 p^s of bhilawan nuts are heated at a tern 
perature of 300° to 350°C for about 3 hr the liquid 
portion IB separated by straining and reheated for 
about 4 hr with aeration and m contact with tin 

CONVERSION OF BHILAWAN SHELL 
LIQUID 

Patant No 29061 

S SiDDiQUi A Azhar Ali Khan 

Resins rbsinols or oils are added to bhilawan 
shell liquid or to the converted drying product of 
bhilawan sheU hquid or to the vegetable oil extract 
of bhilawan nuts and the mixtoro is heated usually 
for 6 to 8 hr at temperatures varying from 150° to 
320°C Addition of one or more of the following 
dners to the mixture improves the speed of con 
version and the drying properties of the resulting 
products oleates stearates acetates and other 
orgamc or inorgamc salts oxides and sulphides of 
metals such as manganese cobalt and lead The 
ingredients are heated alone or in contact with 
metals or their alloys or amalgams or their oxygen 
sulphur and halogen-containing compounds 
Fxample — 500 gm of oil like linseed castor 
neem groundnut or a mixture of the oils are added 
to 500 gm of bhilawan hquid and this imxture 
IS gradually heated to 300°C and maintamed at 
this temperature for 6 to 8 hr in contact with tin 
Instrad of oil the same quantity of pitch asphalt 
bitnmenorthehke may be added The resulting pro¬ 
duct IS a sohd resm soluble in hydrocarbon aolvents 

Patent No 39938 

S SiDDigui A Azhar Ali Khan 

Bhilawan shell liquid » heated with sulphunc 
acid or sulphonated producta such aa methyl 


anlphate or sulphonated oils e g sulphonated 
castor oil Other resinous maten^ or synthetic 
resins may be incorporated The amount of sol 
phunc acid or sulphonated products may vary 
from 3 to 20 ptf cent by weight of the bhilawan 
shell hquid The heating is conducted at a tem 
perature of 100° to 120% for 3 to 6 hr The 
resulting product vanes in its consistency and 
charactonstics according to the duration of beatmg 
from a soluble semi solid or sohd to an insoluble 
brittle and thermoplastic state It can be used 
in the manufacture of lacquer varm^es stoving 
enamels waterproofing electnc insalatmg and 
plastic compositions or Uke matenaLs 


Patent No 38063 

S SiDDlQUI 

Bhilwan shell hqoid is copolymenxed with tor 
pentine by treatment with mtnc acid Com 
meiLial mtnc acid may be used or mine acid may 
be produced fit sttu by reacting saltpetre witn 
hydrochlonc acid The copolymenxed product 
18 thoroughly washed with waror and the add 
free semi solid resinous mass is dissolved in a 
mixture of benzene and turpentine or the like sol 
vents for the manufacture of air drying varnish 
compoutions enamels or the hke 
FxampU —40 parts of bhilawan shell liquid are 
dissolved in fiOparts of turpentme in an acid reaistmg 
enamelled vexed kept below 50°to 60X 80 parts of 

commercial saltpetre and 120 parts of commercial 
hydrochlonc acid are added utemately m small 
quantities stimng the contents The entire opera 
tioQ takes about 4 hr to complete The resulting 
semi solid polymenzed product is washed and 
farther treated as above 


Patmt No 38064 

S SiDDiQui ADC Dear 

Vegetable oils such as mundnut oil or linseed 
oil are copolymenzed with bhilawan shell Uqnid, 
and turpentine or rotm (or oleo resmous materials) 
by treatment with mtnc amd To make the reac 
tion milder mtnc acid may be produced %n stiu 
in the reaction mixture by the action of ooncen 
trated hydrochlonc and on saltpetre The acid 
is first mixed with bhilawan shell liquid and the 
sal^ietre is then added to the mixture m small 
proportioiu The resulting plastic mass u washed 
with water preseed dry and dissolved m a mixtnre 
of benzene or white spint and turpentine and 
filtered to remove any undlMolv^ particles 
Varnishes prepared can be employed for water¬ 
proofing textiles or imparting artificial leather 
finishes to cloth paper or cardboard 
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Learned Societies & Science Progress 


T he encouragement given to the dev- 
elonnent of saentific societies in 
India to which reference is made in 
the Report of the Department of 
Scientific Reseandi for 1949*50, constitutes 
an enlightened recomition of the rdle of 
learned societies m the promotion of science 
in this country In the continumg growth 
of saenoe non-official academies and special 
ist societies have played a notable part 
directly Iw facihtating the meeting of spe^- 
ists to (uscuBs resMirch probleins and by 
servmg as centres for collecting and dis- 
semmatmg scientific mformation, and m- 
directly by Imkin^ the efforts of universities 
and research institutions, fostering creative 
thought and checking the trend towards 
isolation and exclusiveness among scientists 
consequent on mcreasing speaalixation 
The development of modem science 
m India runs parallel to the growth in 
the number and activity of the learned 
societies of the coun^ Dismterested 
and objective mquiry mto the realms of 
natural knowledge—which is science — 
is facihtated as much by experiment as by 
discussion among those engaged m wniilar 
pursuits Indera, the importance of dis* 
cussion as a desideratum for scientific 
progress was brought home to the natural 
philosophers of Europe m the seventeenth 
century, as a study of the history of the 
foundation of the Kqyal Society, London, 
would show Learned sooeties provide an 
index of the vitality of the scientific move¬ 
ment m any country, and their activities 
faithfully reflect the qualitative and quanti¬ 
tative features of scientific research and 
devebpment. 

History records that sooice began with 
oomprdiensive inquiry mto natural pheno¬ 
mena, and progre s sed when particular prob¬ 
lems were iscwted, defined and mquired 


into Even so, m the evolution of saentific 
soaeties, the ^t phase was the foundation 
of learned bodies which comprehended the 
whole realm of Nature This was followed 
by the foundation of specialist societies 
with restricted fields of mquiry, which, m 
turn, gave rise to others with stdl narrower 
and more restricted fields History also 
reveals that the alnorbing and penetrating 
mqiiines mto specialized branches of knowl- 
ed^, mvaluable as they are for the under- 
standmg of Nature, have in them the germs 
of isolation, and at some stage the urge for 
collaboration with allied b^es berames 
assertive The foundation of societies de¬ 
signed to co-ordinate the activities of 
specialist organizations and at the same 
tune, to initiate studies mto border” 
saenoes and neglected fields so that the 
ever widening frontiers of science may be 
uniformly cultivated becomes a necessity 
These phases are clearly discernible m 
the evolution of learned soaeties m 
India 

The first learned society organized to sti¬ 
mulate mterest in saence was the Asiatik 
Society of Bengal founded m 1784 by 
Sir William Jones Its objectives were the 
study of "Han and Nature, whatever is 
performed by the one or produced by the 
oAer ” Invested with so expansive a 
fidd for its labours, the Soaety did yeoman 
service to the cause of saence m India 
Within a century after its establishment. 
It bad fulfilled its ideals bx providing 
" a commodious house for scholars, the mak¬ 
ing ofabbrary of a collection of anaent coins 
and moulds, of a collection of pictures and 
busts, and the formation of Atchaeolomcal, 
Ethnological, Geological and 2k)o1ogiau col¬ 
lections, or Museums In addition, the 
Asiatik Society published 354 volumes of 
works of various kmds ” 
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Dunng the eariy years of the revival 
period, as investigation and discovery were 
gammg momentum other societies came mto 
existence Among them were the Madras 
Literary Society an auxiliary of the Royal 
Asiatic Society of Great Bntam Be Irelwd 
( 1833) the Ro 3 ml Agn-Horticultural 
Soaety of India with its be^nings m 1820 
and llie Bombay Natural History Soaety, 
established m 1833 The last-named society, 
through its well-known journal, has made 
distmguished contributions to the progress 
of saence in India Medical saence was 
represented by the Medical & Physical 
Soaety The Indian Association for the 
Cultivation of Saence was established at 
Calcutta in 1876, and the Anthropological 
Soaety of Bombay in 1886 
With the beginning of the twentieth 
century, progress of scientific research m 
India was greatly stimulated by the establish¬ 
ment of a large number of research msti- 
tutions all over the country Increasmg 
numbers of young men and women took 
to the study of saence and visits to foreign 
countries for under-graduate and post- 

g aduate studies m science became frequent 
esearch under the Scientific Services and 
m the departments of the Government 
made rapid progress The umversities 
founded m the earher century established 
post-graduate studies m saence Research 
in all the departments of saence was mtensi- 
fied and a large number of scientific societies 
came mto existence In the words of Sir 
Lewis Fermor “ In the twentieth century, 
we have entered on a new stage m the 
development of scientific research in India — 
a period charactenaed by the formatum of 
numerous specialist scientific societies and 
numerous Gtovemment research institutes " 
Among the societies may be mentioned the 
Mining & Geological Institute of India 
( 1906), the Indian Mathematical Society 
( 1907), the InstitutUMi of Engineers 


and the Indian Physiological Society f 19361, 
the Entomological Soaety of India (1938), 
the Zoologiou Society of India (1939), 
Indian Soaety of Genetics & Plant Breed¬ 
ing (1941), Horticultural Society of India 
(1942), the Phytopathological Society 
(1947) the Association of Psychiatry 
(1947), the Association of Indian Geo¬ 
graphers (1947), the Indian Institute of 
Me&s (1947). the Aeronautical Society 
of India (1948) and the Indian Dairy 
Association (19^) Among the societies 
with more restricted geographical scope may 
be mentioned the Bihar & Onm Re¬ 
search Soaety Patna (1915) Banaras 
Mathematical Soaety Banaras (1918), 
the Anthropological Society ( 1933 ) the 
Botamcal Society of Calcutta ( 1935), the 
Botanical Society of Bengal and the 
Gujarat Research Society ( 1936) All these 
soaeties had more or less similar objectives 
VIZ. the promotion of a particular branch 
of loiomedge m all its aspects the 
publication of a journal relating to its 
special field diffusion of knowledge among 
the pubhc faahtating contacts among mem 
bets and encouragmg original mvestigations 
The commg into existence of many centres 
of scientific research separated by long 
distances over the vast sulxontinent of 
India, created an ' isolation " among scien¬ 
tists which was sought to be removed by 
organizing a common forum Impressed 
by the " great lack of scientific intercourse 
m India ” and realizmg that ‘ scientific 
research m the country might be stimulated 
if an annual meeting of the workers on the 
Imes of the Bntim Association for the 
Advancement of Science could be arranged ", 
Professors P S McMohanandJ L Simonsen 
took the initiative in orgaiuzing the Indian 
Saence Congress Association m 1914 with 
headquarters at Calcutta They foresaw 
that not only would the direct personal 
OMitact and association of actual workers 


India (1920), the Indian Botanical Society, 
with peripatetic headquarters (1921). the 
Psycho-Analytical Soaety, Calcutta ( 1922), 
the Indian Chemical Society, Calcutta , and 
the Geological, Mining & Metallurgical 
Soaety (1924), the Indian Psychological 
Association ( 1925), the Indian Physical 
Society, Calcutta, and the Biochemical 
Society ( 1934), tte Indian Ceramic Society 
1928), the Indian Statistical Institute 
1931), the Indian Soaety of Social Science 


be of great value, but also that the general 
public would be brought to realize the im¬ 
portance and value of saentific research " 
The Association was to hold an annual meet¬ 
ing, sectional or otherwise, m the more 
pqmlous Indian towns, where papers might 
be read and discussed and the proceedings 
be published m the form of an annual report 
Their expectatums have been fully lealued 
and, dur^ the four decades of its existence, 
the Association has developed mto a mif^ty 
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oigaEixation imder whoae auqtices Indian 
a^ foreign scientists now meet to discuss 
scientific problems and exchange ideas 
It also bruin sdentists into contact with 
others utiio, administrative or other 

careers or bdonging to some other learned 
jnofesstons, seek opportunities to imbibe 
new ideas and knowledge, and to make 
their own contributions in some department 
or other The Indian Science Congress 
Assocution has estabhtiied mtemational 
soentiflc collaboration not only with 
Bimilur societies within the Commonwealth, 
but also with many European and American 
soi^ties. 

Important as the advent of the Science 
Congress Association was, there still remamed 
the need for bringing specialist associations 
together and to counteract fissiparous ten- 
dimaes " so as agam to bring men of science 
and other branches of learning back to a 
common fold, providing for a free exchange 
of views,— a result ^t can be secured 
either on a comprehensive basis enabling 
the co-operation of all branches of learning 
or at l^t of all branches of science, or 
upon a compartmental plan m which allied 
groups of scientists are brought together " 
There was also the need for a central body 
to represent the learned societies and act 
as their spokesman at conferences and mter- 
national gathenngs. 

During the qumquenmum 1930-35, several 
Academies came into existence The United 
Provmces Academy of Saences was founded 
at Allahabad and was re-named the National 


Academy of Scienoes (India) in 1936 
The Indian Academy of Scienoes was started 
with headquarters at Bangalore m 1934 
The National Institute of fences of India 
ivas established m 1935, and had for its 
objects, among others, the co-ordination 
between saentmc acadmies, societies, insti¬ 
tutions and Government scientific depart¬ 
ments and services. The National Institute 
of Saences received Government leoogm- 
tion m 1945 as the premier scientific oi]^i- 
zation m the country It occupies a poution 
relative to academic science on the one hand 
and Government organizations on the other, 
corresponding to tlut of the Royal Society 
of London or the National Academy of 
Washmj^on. The Institute acts as adviser 
to the Government on all scientific matters, 
secures and manages funds and endowments 
for the promotion of science, and publishes 
transactions, proceedmgs and Indian saence 
abstracts 

This brief survey of scientific societies 
m India lays no claim to be exhaustive 
Many new societies contmue to be founded 
to meet specific reqmrements as they arise 
As the bounds of knowledge expand, new 
fields come mto prommence, dravnng teams 
of workers to cmtivate them Saence m 
India IS on the march. stimulated by freedom 
and encouraged by an enlightened National 
Government, significant developments are 
expected m scientific research, both m its 
fundamental and applied aspects, which 
will profoundly influence the activities of 
learned soaeties m India 
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Characteristics of the Ionosphere 
over Calcutta (May 1950) 


S S BARAL. R, K. MITRA, D C CHOUDHURY. 
R. B. BANERJEE & A P. MITRA 

Ionosphere Laboratory^ InsHMe of Radto Physics & 
Electronics, Calcutta 


T he following are the lonosphenc data 
observed at Calcutta for the month 
of May 1950 

Fig 1 represents the mean hourly 
values of the penetration frequency of region 
E and the penetration frequenaes and virtual 
heights of region m graphical form 
The figures are obtain^ from average values 
of the data taken for each hour of the day 
for 5 days a week Fig 2 gives the predic¬ 
tion of the maximum usable frequencies 
which can be used for different distances of 
transmission by reflection at the F region 
over Calcutta for the month of August 1950 
Table I gives the different occasions during 


routme observations when sporadic E ioniza¬ 
tion was observed and the values of the 
corresponding penetration frequencies and 
heights 

Sporadic E ionization was found to occur 
frequently during the afternoon and night 
and the frequency was found to be greater 
in this month than m the previous one. 
It may be noted that thunder-clouds were 
more ireoi^t in the evening hours in this 
month ^hoes from both regions £ and 
F, suffered high absorption from 10 a.m. 
to 3 p m during almost every day m this 
month. 



(5 BOOM 54 MIBUTBS ABXAD 09 CM T.) 
Fio 1—May 1950 


Flo 2 — PUDICTBD M U P VIA Ff LAVta 
August 1950 
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Chelation & Isomeric Change* 


T R SESHADRI 

DeparlmeiU of Cham^try, DM* UmvenUy 


RELATION in aromatic hydroxy com- 
poonds has been known to have 
marked effect on the properties of 
the compounds For example oriho- 
nitro phenol (1) which is chelated has a 
markemy lower meltmg point, higher steam 
volatihty and greater solubility m anhydrous 
stdvents than the para isomer (11) Further, 
the oriho compound n unassociated whereas 
the para is associated Besides these pro¬ 
perties m the case of orMo-hydroxy carbmyl 
compounds like methyl salicylate (III), a 
marked colour is prrauced by alcohohc 
feme chlonde which is not given by the 
^wo-hydroxy compounds (IV) Further the 
ortko hydroxyl is resistant to methylation 
unhke the ^ora-hydroxyl group The 

behaviour of a number of derivatives (V) of 
lesacetophenone resorcyhc acid and aldehyde 
in several reactions lends support to the 
suggestion of Baker that chelation gives 
rise to a fixation of aromatic double Imds 
(see Fixation of Aromaiic Double Bonds 
by Rangaswami and Seshadn*) The 

present discussion relates to the discovery 
of the important part played by chelation 


on the stability of the molecular structures 
of flavanones and chalkones and their mter- 
conversion and the light it throws on the 
constitution of a few tymeal compounds 
In the course of the study of the flavanone 
glycosides, nanngm (VI) and butim (VIII), 
a remark ab le difference was noticed m their 
b^viour when subjected to aad hydiblysia, 
whereas the former yidds a single aglucone, 
nanngenm (VII) whkdi gives all the reactions 
of a mvanone the latter, under the same 
conditions forms a mixture of aglucones 
consisting of the flavanone, butm (IX) and 
the ch^one butem(X) A sunilar mfier- 
ence in behaviour is exhibited by the two 
isomenc flavanones, butm and nanngenm, 
when heated with mmeral aods or dis^ved 
m alkali and repreapitated with acids The 
first undergoes partial change mto the chalk- 
one butem whereas the second is unaffected. 
The dlifference could be attnbuted to the 
presence of a 5-hydroxyl m nanngm and 
nanngenm and its absence m butrm and 
butm This explanation was fully supported 
by a study (1) of the methylation products 
of the above four compounds obtamed by 




* A centnbatMm to a ■ymponnm held daring the Indian Science Congress at Boona in Jaaaaty 19S0 
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name varying molar proportions of dimethyl 
mdphate and (2) of a number of aunpler 
flavanone derivatives' The flavanone stmc* 
ture IS not stable when the 5-hydroxyl is 
non-existent or is methylated 



CO CO 

vnr + BE 



The above mentioned significant influence 
of the 5 hydroxyl group is attributed to the 
existence of chelation involving this hydro¬ 
xyl and the neighbouring carbonyl group of 
the flavanone molecules as shown m (kl) 
When it is absent the flavanones and the 
corresponding chalkones exist m equih- 
bnum m an acid or alkaline medium and are 
carable of undergouig mterconversion (XII 
to XIV) That chalkones are largely chelat 
ed IS amply borne out by their properties 
and thus structure (XII) will correctly 
represent them The existence of the non 
chelate form (XIII), though in small amounts 
IS mdicated bv the study of the Raman 
effect of orMo-hydroxy carbonyl com¬ 
pounds' This was originally explamed by 
givmg the trans structure to the hydroxyl 
alone It seems to be more correct to con¬ 


sider that the reonentation of the CO group 
IS also mvolved as shown m (XIII) The 
presence of a 5-hydroxyl adds more ^bihty 
to Ae flavanone structure by the formation 
of an additional chelate nng as shown m 
fXI) Even if the flavanone img opens, 
for instance, m an alkahne medium, the 
concerned groups are not able to move far 
enough to yiela a stable chalkone On the 
other hand, whatever alternative constitu¬ 
tion the chalkone form takes m this case, 
it IS favourable for quick conversion mto 
the flavanone 

k consequence of the above considerationa 
IS that chalkones with hydroxyls m the 
2r and fi-positions should ^ extranely un¬ 
stable and should have very httle chance of 
existence particularly m the presence of acids 
and only the corresponding flavanones should 
be obtwable Such ch^ones have not 
been found to occur m nature though tte 
flavanones are fairly common On the 
other hand butem m which this stractaral 
feature does not exist occurs free* An 
mteresting verification of the above conclu¬ 
sion was provided 1^ the study of despedi- 
ceUin and dihydropediciiun wmdi are im¬ 
portant denvatives of the cheimcal compo¬ 
nents of D$d‘mocarp$u p«dtcdlat» 

Despedicelhn was obtamed by the action 
of hywodic acid on the chaUcones pedi- 
celliD pedtem and pedicmm It was 
therefore given the chalkone structure 
(XV) A substance of this coiutitution 
would normally be expected to have a 
bright red colour but aespedicellm is only 
pale straw yellow Its colour would sug¬ 
gest that it IS a flavanone (XVI) a structure 
which 18 m accordance with the conclusioiis 
recorded m the above paragraph The posi¬ 
tion IS quite similar m the case of dihydro* 
pedicinin obtained by the reduction of the 
chalkone psdicmm using stannous chloride 
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and hydrochloric acid Though it was 
on^ally given the chalkone formula 
(Xvll) the lack of prominent colour even 
here would mdicate that dihydropedicinin 
is also a flavanone (XVIII) That these 
two compounds have the flavanone structure 
was established by the detailed study earned 
out by Rao Rao and Seshadn* They 
undergo partial mcthylation with excess of 
diazometnane yielding 5**hydroxy-6 7 8 


tnmethoxy flavanone (XIX) whose consti¬ 
tution was definitely established If thw 
were cholkones a tetramethjyl ether (XTQ 
would have resulted since only one phemohe 
hydroxyl could be protect^ m this re¬ 
action by the neighbouring carbonyl group 
Dihydropedicinin undergoes oxidation with 
^benzoquinone to form allopedicmm (XXI) 
which is definitely different from pedicmm 
(XXII) and whose constitution was also 
definitely established 

Yet another unequivocal evidence was 
provided by the determination of active 
hydrogen atoms using magnesium methyl 
iodide Despcdicellin gave evidence for the 
presence of only four hydroxyl groups in its 
molecule and dihydropedicmin for only 
three fhese independent proofs of the 
constitutions of despedicelhn and dihydro- 
pedicmm add support to the ongmal theory 
that chelation provides stability to the 
flavanone structures 

Based on the same principle is the recent 
preparation by Narasimhachan and Se- 
shadn* of sakuranetin (XXIII) by the 
partial demethylation of 2-hydroxy 4 6 4'- 
trimethoxy chalkone (XXIV) using hydro- 
bromic acid The stability of the resultmg 
flavanone is an important consideration m 
the preparation of this substance m a pure 
condition 
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It may be appropriate to refer here to the in the foregoing paragraidis, th»se formu- 
constitution of carthamin and tmcartha' lations may not be correct and may require 
nun, the glncosidK pigments of safflower revision with r^rd to the position of the 
Ml— Kuroda’ gave them the structures sugar unit One of the two ortho positions, 
(XXV) and (XXVI) based on the absence either 2 or 6 is more hkely, thus giving 
of certam colour reactions If they are greater stabihty to the chalkone form 
chalkones, as most probably they are, in This also agrees with the observation that 
view of the general principles established as soon as the glucose unit is removed by 
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h}fdFoly8u the two latHiienc flavanones, 
carthanudin (XXVII) and wocarthamidin 
(XXVIII) are product Analogous Z^uco- 
sides are found m isosalipurposide (XXIX)* 
phlondzin (XXX)* and asebotin (XXXI)» 
Another mterestmg apphcation of the 
above discovery of the effect of chelation 
IS in connection with the rottlenn fsorottlenn 
change*^ Rottlenn (XXXII) is the im¬ 
portant colouring and anthelnuntK pnnaple 
of the kamala dw Its isomerization mto 
isorottlerm (isoallorottlenn) was observed 
bv a number of workers Brockmann and 
Maier>* considered that it consisted m the 
cydization of the chalkone form (XXXII) 
mto the corresponding flavanone (XXXIII) 
McGookm Robertson and Tittensor” later 
showed that it was not a simple nng closure 
but mvolv^ further an mterchange of the 
pontion of the cmnamoyl and substituted 

S hloroglucmol residues (formula XXXIV or 
lXXV) They express^ the view that the 
first stage of the reaction is the conversion 
of rottlom mto the mtermediate (XXXVI) 
by the opening of the chromene nng and 
tw IS followed by the reformation of the 
latter to produce (XXXVII) which is 
strictly analogous to rottlenn and is termed 


allorottleim At the aame tune the chalk- 
one u cydized to the flavanone system 
with the {Moductum of either (XXXlV) or 
(XXXV) which was appropriately desig¬ 
nated woalkirottleim. 

The important pomt that is deflmt^ 
established by the work of McGookm et» 
IS the shift of the chromene nng But it 
was not clear as to why it happened and 
when As a result of the discomy of the 
effect of chelation on the stability of flava¬ 
nones it 18 now possible to expiam these and 
also make a choice of the alternatives for 
the constitution of the final product If 
there were no shift of the chromene nng 
and only the flavanone nng closure took 

J ilace, a 7-hydro]w flavanone denvative 
XXXIII) would have resulted But on 
account of the rearrangement, a 5-hydioxy 
flavanone denvative is obtamed and this 
represents a more stable structure The 
reason for the tsoallorottierm change would, 
therefore, appear to be that thereW the 
mcdecule reaves greater stabihty If this 
perfectly reasonable position is accepted, 
it then follows that the chromene nng 
shift takes place only after the imtiu 
flavanone nng closure to (XXXIII) and 



xxxix 2SL 
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hence the oonatitation of the ftiud product 
Moallorottlenn shook! be represoited by 
(XXXIV) 

A closely analogous substance suitable 
for this study of isomenc change is rottle 
rone (XXXVIII) the mam degradation 
produrt of iDtttenn Its constitution was 
estabhehed by Robertson and oo-workers 
and it has all the structural features required 
for this teat It undergoes isomenc change 
almost completely by boiling m acetic acid 
aolutxin for 1 hr The dfeep red colour 
of rottlerone disappears and a pale yellow 
product 18 obtainra m good yield For it 
the name uoallorottlerone is suggested ( Rao 
and Seshodn^^) Its properties agree with 
the 5 hydroxy flavanone structure (XL) 
intermediate produced by simple nava 
cone nng closure being represented by 
(XXXIX) 
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Obituary -- Dr. Roland Victor Noms ( 1888-1950 ) 


Dr Roland Victor Norris died at Port 
Shepstone South Africa on 28th April 
1950 at the age of 62 
Dr Notns went to South Afnca ui 
November 1949 on a hohday and was due 
to return to the Tea Reseaiu Institute of 
Ceylon of which he had been the Director 
smee 1929 His death is a sad loss to the 
Institute he served so well and a personal 
misfortune to his many fnends 
After graduatmg from Manchester Umver 
sity Dr Noms became private assistant to 
Professor W H Perkm Movuig to the 
Lister Institute of Preventive Medicme 
London In 1910 he jomed Professor Arthur 
Harden s School and took part m the das 
steal researches on the mSchanism of alco 
hohe fermentation by yeast ensymes for 
which work he was evsntually awarded the 
D Sc degree of the London University In 
1912 during his careef ait the Lister he 
was elected to a Beit llemonal Fellowship 
Dr Noitfl*i long q tf SHf in the East bqiim 
m 1914 when he aeeMted the post of Physio* 
logical Chemist Ht iho IthOeml Bacteno- 
iMieal Labmutory m India His first 
administrative expenenoe was gamed m the 
Indian Army m which his admmistrative 
ablities were soon recognised after a brief 
period of active sennoe m 1915 


From 1918 onwards Dr Noms graduaUy 
tnmed towards agncultural research first 
becoming Agncultural Chemist to the 
Government of Madias As Professor of 
Biochemistry m the Indian Institute of 
Saence Bangalore from 1924 to 1929 he 
and his research students were largely 
occupied with biochemical problems relating 
to agncultural subjects such as soils plants 
manures the lac mdustry and the spike 
disease of sandalwood 
In 1929 Dr Noms was appomted to the 
Directorship of the Tea Research Institute 
Ceylon when the construction of the peima 
nent quarters at St Coombs had just 
started The Institute has grown from its 
foundation on St Coombe Estate to its 
Mesent status under his guidance and will 
be a living memorial to his mdustry so long 
as it exists 

RV ashewasknowntohiscoUeagues 
was by no means a pedant He was a 
widely travelled and well read man of varied 
mterests European Indian and Ceylonese 
colleagues of two generations will remember 
RV with affection Many members of 
^e tea mdustry will remember Roland 
Noms either as a personal friend or as a 
penonahty 
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D^ond & Gurbide Dies—■ 
Literature Report No. 6 

B S SRIKANTIAH & B R NIJHAWAN 
Nahonal Meiallurgtcal Laboraiory C SIR Jamshedpur 


M any fundamental changes and con 
siderable improvements in methodU 
and equipment for drawing wires 
have taken place m the past three 
decades The use of diamond dies for 
drawing very fine wire has notably mcreased 
end the introduction of synthetic carbide 
and hard metal dies is a significant feature 
of recent years The finish and quality of 
the wire produced has been improved 
Increased drawing speeds are possible now 
and most important of all is the successful 
introduction of the heavy multiple die 
drawing bench and the continuous wire 
drawing mill These developments have 
been possible because of the long life and 
reliable performance of the carbide composi 
tion die However these advances have 
created special problems particularly m 
regard to the making mamtenance and 
servicmg of dies 

Diamond Dlea 

Until very recently the making of diamond 
dies of very fine bore was a closely guarded 
secret The outbreak of last war stopped 
the export of the dies from Europe and the 
large demand created by the war effort led 
to their manufacture in the U K and the 
USA» 

The diamonds used for wire drawmg dies 
are what are known as mdustnal diamonds 
Three kmds are generally used (1) carbons 
(2) Bortz and (3) Balias Of these the car 
bons being porous are not smtable The 
Bortz are impure diamonds of white brown 
or black colour and possess high shock resis 
tknee They are obtamed from Brazil and 
South Afnca and are the most useful stones 
for mdustnal purposes Balias are composed 
of radial clusters of mmute diamond 
crystals Amongst the Bortz the well known 
ate the Cape Round Bortz and the Bra 
zilian Bortz 

The Balias are paced high and fetch th^ 
same price as the black diamonds from 
Brazil The better grades of carbonades and 


Balias sell for $ 20 to $ 100 a carat Good 
uality Bortz diamonds sell for about f 5 to 
10 a carat while diamond powder sells at 
about $ 2 per carat 

The diamonds must be free from imper 
fections such as spots feathers mclusions 
bubbles cracks etc as these seriously 
reduce the life of a die especially appearing 
m the taper hole region 
For producing fine bore dies a rhombic 
dodecahedral stone is preferr d An 
octahedron is used for large bore dies 
Stones exhibiting twmnmg are not used 
for dies as the bond bet^mn the twins 
IS weak and mvanably leads to early die 
failure through cracking 
The first rough selection of the stones is 
usually made with the aid of a hand lens m 
strong daylight and the final selection is done 
after a microscopic examination llany stones 
exhibit mtemal stresses when exammed 
under polarized light and it is desirable that 
only stones which are substantially free from 
stress should be used 

The weights of diamond required for 
makmg dies for a given diameter of wire 
are given m Table !■ 


TABLE I 


W ■■ D A 
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• A 

mm 
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1 

0 10 to 0 19 
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1 50 to 1 00 

9 


282 



SRIKANTIAH tt at DIAMOND A CARBIDE DIES 


The holders for the stones are made of 
metal Low temperature tdloys have been 
developed for fastening the dumond m the 
holder Brass and steel are commonly 
used Monel metal* has also been used 
and it is reported to be ideal for this purpose 
Taylor* has described the various methods 
of mountmg diamonds m metal holders 
The earlier methods viz mechanically 
tightenmg the diamond in a steel block with 
a stnp of copper foil casting etc are not 
quite satisfact^ 

Investigations earned out at the Genera’ 
Electric Company Research Laboratories 
USA have shown that employing a car 
bide cement composition such as carboloy 
manufactured by the Carboloy Co Inc 
(similar to a composition known as Wulia 
m Europe) provides mtimate contact be 
tween the carboloy and the diamond In 
wire-drawmg dies* where a single stone 
is set the use of carboloy m preference to 
any other alloy is recommended for the 
followmg reasons (1) coefficients of ex 
pansion of diamond and of carboloy are 
very nearly the same and carboloy does not 
undergo plastic deformation and (2) good 
themn^ contact is obtamed between carlwloy 
and diamond which helps to dissipate the 
heat generated dunng wire drawing operation 

Maaufactur* of the Die 

The appearance of a typical diamond die 
can be seen m perspective in Fig 1 The 
die can be divided into several zones and the 
profile of the die vanes accordmg to the 
metal to be drawn Typical profiles for dies 
for drawmg copper bronze steel and tungs 
ten wires are given m the Bntish Standard 
Speafication War Emergency Bntish Stan 
dard 1168 (1944) 

Hie most important zone m the die is the 
reduction zone and is so designed as to avoid 
excessive wear 

The vanous processes emplo)red in pro 
ducing a die and the different parts of the 
prepared stone are desenbed with reference 
to Fig 1 

1 Drilling Faces — The two flat parallel 
surfaces ground on the diamond at right 
angles to the drilling axis of the die aperture 
and referred to as drilling faces 

2 Two ether flat sw/aces{viemngmndows) 
are ground on the diamond at right angles 
to uie first two so that the progress of 
dnllii^ can be continuously obaorvod 



Fio 1 — Pbrbpbctive view of a piiapARED 
DIAMOND EHOWINC THE PROFILE OF THE PRILLED 
HOLE (1) DRILLINO FACES (2) VIEWING FACES 
(3) ENTRANCE TO THE DIE (4) APPROACH TO THE 
BEARING OF THE DIE (S) BEARING OF THE DIB 
AND (6) EXIT OP THE DIE 

3 The entrance to the die is referred to as 
the lubncating cone 

4 The approach to the bearing of the die 
IS conical in shape and is varied according 
to the type of the metal drawn 

5 The bearing of the die determmes the 
size of the wire drawn through it The 
length of the beanng is vaned according to 
the wire drawmg requirements of different 
types of metal 

6 The Exit of the Die — The drilling of 
the diamond calls for exceedingly accurate 
and careful work The vanous apiffiances 
such as polishing machme dnlhng lathe etc 
have been fully desenbed by Dudding and 
others* * High speed precision methods 
have also bMn desenbra by Wall* and 
Zahour^ 

The operations in die production are 
(1) pie[4ration of diamond powder (2) 
prep^tion of diamond for drilling 

(3) centrmg and starting the entrance 

(4) dnlhng (5) completmg the exit (6) 
mounting and (7) polishmg 

1 Preparation of the Dumond Powder — 
The lowest quality of diamonds unsuitable 
for dies are used in the preparation of 
diamond powder Mechanical methods of 
cnishmg are employed to obtam the desned 
mean particle size The powder is chenu 
cally treated to remove impunties and 
graded up to 300 meshes per Imear mch 
After this the powder is further graded by 
means of an elutnator (sizes up to 20 x 10^ 
metre) For extremely fine sizes (0 5 X 
10 * metre) centnfugal methods are em 
ployed 
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Fig 2 dwwa the sue-quahty relatMn^ip 
of 5 grades of diamond powder 

2 PreparahoH of Diamond for DnUtng — 
The selected stones are polishra and won^ 
faces and viewing windows are cut and 
pcdished 

For polishing the diamond is set m a 
lead matrix and mounted over a revolviM 
disc driven by an electric motor at c 2500 
r p m The disc is of cast ux>n and unpreg 
nat«l with diamond dust Great care is 
taken to see that the two working faces are 
polu^ed exactly parallel to one another 

3 Centring & Starting the Entrance — The 
exact position where the diamond is to 
be pier^ is marked on one of the working 
faces The diamond is then cemented to 
the chuck on the specially shaped rotating 
steel head by means of shellac The stage 
contaming the steel head is capable of being 
rotated through 90° It is iiist set so that 
the face of the diamond may be viewed 
through a verbcaUy aligned microscoM 
The mark made on the face is centred by 
means of adiustmg screws the stage is then 
turned to a horizontal position and coupled 
to a fractional horse power motor with 

POWDiR. NUMBERS 



Fio 2 — Sm guALiTV or nvs oaxon or 

DIAMOMD POWDU 


foot operated speed control A small lamp 
IS arranged to ilhinunate the diamond 
dntuig bonng The apparatus (GEC 
Bntm Patent Specification No 544381) 
IS described by l^tterson and Leeds On 
the marked spot an mdenture is made 
by pressing a diamond splmter while the 
diairond is rotating Thu first mdentaie 
serves as a rade for piercing The depth 
and shape of dnlling are observed throng 
a second microscope 

4 DrtUtng — The diamond is pierced for 
approximatdy two thirds its thickness on 
a lathe* m which the spmdle comes a 
gramo^one needle ground to the requisite 
size Penetration of the diamond is effected 
by means of a paste of fine diamond dust 
and (dive oil applied to the end of the needle 
At the tail st^ end two trunnions are 
provided and on these rests the rod to which 
the diamond is fixed The diamond u 
retamed m position by the needle entering 
the hole anil is only lightly attached to the 
rod by vasehne The needle is periodically 
withdrawn and returned to the hole by the 
motion of the rod on which the diamond is 
fixed This horizontal motion of the rod 
IS on the same axis as that of the piercing 
needle Patterson and Leeds^ report that 
for very fine <hes it is necessary to ccmtrol 
the ratio of the time dunng whuA the needle 
IS m contact with the stone to the mterval 
for which it IS withdrawn The diamimd 
18 then turned round and is drilled to produce 
the exit 

5 The Exit — The exit is drilled from 
the back of the die as before under the 
microscope with the side already dnlM 
facmg downwards The centring is done 
by means of screws If the faces are not 
accurately parallel the die will be wedge 
shaped and an appreciable error is mtroduced 
m the axiality of the entrance and exit of 
the die Lack of coaxiahty is a common 
defect m dies and may lead to the drawmg 
of curly wire 

A cup shaped hole is made until it meets 
the chimnel drilled on the other side At 
this stage dnlling must be made with suffi¬ 
cient care to avoid sphntenng at the junction 

The successive stages m tire dnUuig 
operation are diagrammatically representM 
m Fig 3 

Electrical drilling methods for superfine 
wire dies have been developed at the 
National Bureau at Standaios USA* 
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SRIKANTIAH ft ml DIAMOND * CARQIDE DIBS 


It is claimed that a good qoahty fine diamond 
die from O-OOIH m. to 0 00015 in. m diameter 
can be produced with a considmtble saving 
of tune and cost over the established mecha¬ 
nical methods. 

6 Mounting — After the drilling opera¬ 
tion the ^e IS mounted m a metal casing 
before it is polished A precision mounting 
method is descnbed bv Patterson and 
othen'’^ The casing is a <^. approximately 
one mch m diameter and a quarter to three- 
eighths of an mch m tluckness. For use in 
dnwing wires at elevated temperatures, 
sted casing appears to be the b«t The 
material employed most be capable of hold¬ 
ing the diamond securely for long periods 
at temperatures as high as 70(PC. The die 
must Iw so mounted m its casing that the 
drawing hole is placed centrally and its axis 
oriented at right angles to the plane of the 
casing 

In mounting, the casing is rested on a 
heat insulator and the diamond placed m the 
recess of the casmg by means of two tungsten 
needles, one at the top and the other at the 
bottom of the hole. On the top of the 
diamond is placed a pellet of suitably 
shaped brass alloy and by the apphcation 
of beat from a nng burner and two side 
burners, the case, the diamond and the alloy 
are heated until the alloy becomes plastic 
It IS then pressed by means of a plunger 
until it frlls the space between the diamond 
and the case Care must be taken to see 
that the alloy fills the surrounding space 
perfectly A method* of mountmg the die 
m a monel metal casing is given below 



Fia 3 — Socessaivx man in m duluno 
OMNAnON 


A monel metal die casing, which has been 
recessed, oountersunk and drilled, is placed 
m a metal jig and clamped m position by 
a molybdenom wire pin locating the drilled 
hole Steel blocks are used to clamp the 
casing in position m the ]ig and the pm is 
then removed The diamond is then placed 
m the casing and accurately centred over the 
aperture by locating the hole m the diamond 
by the molybdenum pm When viewed 
through a mamilyiiig glass, the pomt of the 
pm appears through the die aperture as a 
small black dot m the centre of the diamond. 
The pm is then firmly fixed m position to 
keep the solder away from the aperture. 
The usual practice is to set the ]ig between 
turn dectrodes until the correct heat is 
reached, then the solder is cast m to fill the 
recess around the stone. The solder used 
IS either silver or bronze and must have a 
meltmg pomt above that of the wire to be 
drawn Care has to be taken to ensure that 
no blow holes are left around the stone or 
around the countersmk formed by the pm. 

When the die has cooled, the outer surfrices 
are turned and finished so that the entrance 
and the exit of the casmg are opened out to 
form a continuous contour with the cones* 
ponding portions of the die 

7 Pohiking — For iwlishing d.es of dia¬ 
meter greater than (H)02 m , fiM steel needles 
may be used in combmation with diamond 
powder. In one method the dies ate placed 
ui a vertical pohshmg machme revolving 
at a high speed while a finely ground non- 
rotatmg ni^e is mechaniwly oscillated 
from left to right The swaymg action 
results m producing a smooth entrance by 
blending the cone at the entrance and the 
dnlled inner cone Sometimes the dies are 
polished m a horizontal pohahmg machme 
where both the die and needle revolve For 
extremely fine dies tungsten or copper wire 
impregnated with diamond dust may be 
employed for polishing 

Close giaduig of the diamond powder 
plays a very important part m the degree 
of polish obtauung m the die. 

It IS necessary to give a high polish to the 
die to make it perfectly smooth A badly 
drilled, poorly polished die will produce 
unevenly drawn, out of round wire and will 
wear out rapidly Such dies can seldom 
be recut. 

CarfiMfs Of Hard MtM Dttt —The develop¬ 
ment of this <he has ebroinated much of the 
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skill required by the operator However it 
has given rise to prohlenis in their mam 
tenonce The quality and finish of the wire 
{HtMluced by these dies are better and the 
dies have long bfe 

Swinn^* and Sandford^^ have desenbed 
the development of smtered tungsten carbide 
(he The difficulties in the casting of tun^ 
ten carbide pnxlucts were overcome by 
the application of powder metallurgy The 
tungsten carbide ^wder is cement^ toge 
ther with an auxiliary metal like cobdt 
pressed and sintered The Bntish made pro 
duct of this t}^ IS known as Wimet 

Preparation of Tungsten Carbide — The raw 
matenal is pure tungstic acid or tungstic 
oxide Tungsten met^ powder obtamed by 
reduemg the oxide in an electric furnace 
IS mixed to a homogeneous mixture with 6 
per cent lamp black packed into graphite 
containers and heated m an atmosphere of 
hydrogen to ISOC’C for several hours 
Tungsten carbide so obtamed contains 6 12 
per cent carbon 

Cobalt powder is obtamed sumlarly 
Accurately weighed charges of tungsten 
carbide and cob^t are then mixed m a ball 
mill The amount of cobalt employed m 
the mixture vanes from 6 to 12 ^r cent 

Smtered tungsten carbide is quite hard 
and shapmg and rough sizing of the article 
must therefore be earned out prior to 
smtermg 

The tungsten carbide and cobalt mixture 
IS pressed m steel dies m a hydraulic press 
to give die nibs of reqiir^ size The 
powder is nuxed with a lubneant to prevent 
the formation of cracks Paraffin wax dis 
solved m carbon tetrachlonde or camphor 
dissolved m petrol is usually used 

Pre smtenng before machmmg is necessary 
The castmg is heated m an atmosphere of 
hydrogen to a temperature of 750®C to 
1 OOOT for about 30 mm when it attains 
greater strength and is chalk like m consis 
tency It can then be safely handled m a 
chuck or a vice and turned or ground with 
ease 


The die mb IS machmed prior to smtenng 
so that a mmunom amount of metal has to 
be removed after smtenng Machining of 
the die mb is earned out on non automatic 
lathes usmg carbide tipped or (hamond 
tipped smgle |>oint tools 
During smtenng considerable shrinkage 
occurs {e 20 to 30 per cent) and this 
must be allowed for dunng machining by 
allowmg sufficient amount of over size m 
the mb 

The machmed mbs are placed m graphite 
trays or boats embedded m crystallme 
alumma and heated in an atmosphere of 
hydrogen to a temperature of 1 400X to 
1 500X for several hours 
Smtered tungsten carbide has great 
hardness uniform and fine gram size is free 
from pores and impunties has high trans 
verse and compressive strength and high 
resistance to abrasion and corrosion 
Necessary precautions must be taken 
against fracture of the die on accxiunt of 
over stresses or sh(x:k This is done by 
giving the die a very rigid steel support 
For cutting and polishmg cemented car 
bide dies a machme has b^n devised by 
H J Reusch & Co It is claimed that m 
making a finished die from an encased rough 
mb this machme will perform all necessary 
operations eliminatmg manual labour The 
dies obtamed are said to have high polish 
long life and low power consumption 
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Gypsum Deposit near Ran, 
District Halar, Saurashtra 


D R S MEHTA 
Geohpca! Survey of India 


A GENERAL survey of the gypsum 
deports in Saurashtra was undertaken 
during the field season 1947 48 by the 
Geological Survey of India and a 
report was prepared by the author As the 
deposit near Ran m Navanagar State (now 
distnct Halar) proved to be promising it 
was deaded to mvestigate the same m (tetail 
with the help of bore holes The dnllmg 
operations were commenced in the area by 
the end of March 1949 and completed during 
the third week of July of the same year 
Hand driven calyx dnlls (2* core) were used 
to sink 30 bore holes m the area 
The gypsum deposits m Kathiawar occur 
m the form of selenite veins and as segrega 
tions m the bluish plastic clay and marl 
usually encountered near the base of Gaj 


limestone beds (Upper Miocene of the 
Tertiary system) ^lenite is a crystalline 
variety of gypsum which excepting for 
a sm^ percentage of clayey matter is 
pure 

Bore holes were sunk at intervals of 32 
chains of 66 each The deposit as finally 
demarcated by the bore holes has been 
mapped with tape and prismatic compass 
Details of bore irnle records of the deposit 
are given m Fig 1 

The average yield of selenite dct cu ft 
of the core has been recorded The nature 
of the selenite clay and marl bed is such 
that complete cores are not obtained to 
amve at a correct figure for the selemte 
m the core This diffii^lty is overcome by 
companng the amount of selenite recovered 
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from some of the bore holes and pits located 
m close vicmity The pits were made dnnng 
1949 and the recovery of selemte per 1 000 cu 
ft were recorded The ratio between the 
amonnt of selemte recovered from the pits 
and frrrni the bore holes has been taken as a 
constant for estimating from the bore hole 
data the percentage of selenite available 
m the clay and marl bed 

General Deecripttoa 

The selenitic clay and marl patches occur 
south west of the village Ran (22°10 
69‘‘20 ref Sheet 41F) and is approxi 
mately 3 miles m length and a mile and a 
half m width The thickness of the Gaj beds 
encountered m the bore holes is of the order 
of 26 to 70 They are underlam by trap 
with or without a zone of latente m between 
In hers of the latente and occasional trap 
m the Ga] beds are quite common The 
Gai beds are throughout almost horizon 
tally disposed but there is a slight mcrease 
m the thickness of the formation due 
westwards suggestmg a low dip m that 
direction 

The average yield of selenite for the whole 
deposit can be taken as 2 tons pet 1 000 cu 
ft of the selemte clay and marl 


Reaarvaa 

The area covered by the selenitic clay and 
marl bed as revealed by b(»e hdes is about 
1124 02 20080 ft Taking the averam tiuok 
ness of the sdenitac zone as 21 mo total 
reserve of selemtic clay and marl m the ana 
can be estimated at 2 36 0446 700 cu ft 
As the concentration of selenite m the 
selemtic day and marl zone is about 2 tons 
per 1000 cu ft the reserves of selemte m 
this area will be about 47 20 900 tons As 
snining that 20 per cent of the material has 
already be«a worked out or has been ran 
dered unavailable the reserves of selenite 
available m the area can be estimated at 
38 00 000 tons 

The nature of the gypsum deposit near 
Ran as well as the reserves of gvpsum m 
the area are now more or less fwy known 
and the next problem is to work out a smtable 
method for working the deposits on a com 
rneroal scale Dredging hjrdranhc working 
or ground slmcing are perhaps the best pos 
sible methods of woriung this type of depo¬ 
sit The problem of water supiuy and hne 
communication are important factors to 
be considered m this area The technical 
feasibihty and the cost of working the deposit 
can only be judged by actual fidd work 


The Electron Microscope at the 
National Physical Laboratory, India 


The electron microscope which has been 
assembled m the National Physical Labors 
tofy is the EMU model of the Radta 
Corforatton of America It is capable of 

C g a maximum magnification of 30 000 
eters which can be optically magnified 
to 1 so 000 It IS capable of giving a 
resolution of 3QA uiuch can resolve particles 
of molecular dimensions 

Unhke the older models it is a vertical 
column desgn which nunimizes interference 
from earth s magnetic field and has arrange 
ments for five exposures of varying focuses 
or varying mtqiisities on the same plate 
Its oi^ voltaga supply is purely radio 
frequency which is the most rnodem aj^h 


catum of electronic feed back control 
system and keeps the acceleratmg voltage 
(50 kV ) constant to about 1 00 000 volts 
thus ensuring freedom from chromatic 
aberration m the electron beam Another 
special feature is the high speed pump* 
mg device which reduces the pumping 
time to two nunutes thus enabung the 
worker to take pictures at mtervals of five 
mmutes 

Finally it has arrangements for taking 
stereo and tranamiasum and reflection diffrac 
tioo pKtnres of the same qpecmien on the 
same plate whidi is a great advantage m 
study^ the particle sme and structure of 
crystolhiie matenals 
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Photoelaaddtjr—PrlndplM and Methods, 

by H T Jeasop & F C Hams (Cleaver 

Hume Ptm Ltd London W 1) 1949 

pp viu + 184 Price 28s 

This book written mainly for the 
practical worker deals with the recently 
developed subject of pbotoelastiuty horn 
Its basic pnnaples It goes on to give a 
comprehensive survey of the rapid develop¬ 
ments m techmque m recent years with 
particular reference to the use of newly 
developed plastics and the fiosen stress 
method for the investigation of three dimen 
nonal stresses 

The first two chapters briefly outlme the 
principles involved and the methods followed 
m the mathematical analysis of stresses m 
two dimensions The next two chapters 
are an mtroduction to the optical side of the 
subject and deal with the pnnaples of 
geometrical optics wave motion mterferoice 
and polarization Chapter V discusses the 
production of isochnics and isochromatics 
as wdl as the use of circulariy polarized light 
to ehnunate isochnics and the use of com 
pensators to evaluate the fnnge orders 
These five chapters are wntten ab inifto and 
five appendices contain examples of more 
difficult mathematical analy^ separated 
from them 

The next chapter contams a clear account 
of the methods used in the reduction and 
mterpretation of observations mcluding the 
determinatioD of the lines of prmapal stress 
and the isotropic pomts the calculation of 
the separate stresses at a pomt and the 
applicatioorof these results to the prototype 
CfliMideiation of stresses m three oimensions 
18 taken up m chaptm* VII which also deals 
with the frozen stress methods The 
limitations of the frozen stress method 
especially near pmnts of stress concentra 
tion are discus^ as well as its use with 
slices cot from the model m planes of 
symmetry 

The next two ch^en contam an excellent 
descnptton of the expoimental technique 
of photoelastiaty based laigely on the 
antnor s own practical experience aduch will 


probably save the senous worker much 
prelimmary investigation Chiqiter VIII 
deals with the opti^ arrangements of the 
photoelastic bench and different types of 
straining frames Of particular mterest is 
the pneumatic strainuK frame desimed by 
C Mylonas The use of sheets of cewiphane 
or C R 39 as a substitute for mica quarter 
wave plates is also discussed m some detail 
Chapter IX opens with a survey of photo 
elastic matenw used m modm practice 
and a discussion of time creep and time 
edge effects The preparation of models 
and the techniques of annealing and loading 
as well as of frozen stress procedure are 
descnbed 

The last chapter rounds off the vdiole book 
with five practical examples which illustrate 
the methods of mterpretation and reduction 
of observations outbned earher 
The whole book is wntten m a clear and 
vigorous style and the treatment is essentially 
practical An attractive feature is the 
number of excdlent diagrams In view of 
the wide recognition of photoelastiaty as a 
powerful tool m the mvestigation of stress 
problems this book will be found mvaluable 
by engineers and designers as well as fay 
technical students 

P Hariharam 

Electronics Exfierlinental Tedmlques, 
(National Nudear Energy Senes Man 
hattan Project Technical Section) by 
W C Elmore & I Sands Matthew (Me 
Graw Hill Book Co Inc New York 
Toronto London) 1st Edition pp 417 
Pnee $ 3 75 

Electronics is playing an ever increas 
mgly important rfile m detection study and 
measurement of nudear and other phjmical 
phenomena Electronic circuits are bemg 
used dRecttvdy for making nudear and other 
physic^ measurements and for counting 
transient acts of active atomic nuclei From 
the time of the earhest developments of the 
soenoeofdectronics many ingenious methods 
f<M application have been devised and many 
dectronicaicuits for detection measurement 
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and multifanons types of counting have been 
designed and constmcted by many workers 
m the field The btcrature regarding the 
theory development and performance of 
these electronic circuits has l>een wriespread 
But there have been only very meagre ex¬ 
positions of the theory design and construc¬ 
tion of electronic circuits used for atomic, 
nuclear and other physical measurements 
and a neat need for a thorough exposition of 
the subject has long been felt by workers m 
the field 

The pubhcation of the work under review 
fulfils this need It deals very ably with the 
fundamentals of electronic arcuit compo 
nents and circuit elements It explains the 
fundamentals and baste piinciples of elec¬ 
tronic circuits which would prove useful in 
giving an excellent background for the design 
of new circuits The authors of this book, 
as members of the electronic group of the 
Los Almos Laboratory were responsible for 
the development of dectronic instrumenta¬ 
tion and electronic ciraiits of vanous types 
especially mtended for nuclear and atomic 
energy research work They have made an 
extensive surve> of all types of important 
and efficient electronic circuits available with 
vanous electronic groups who were working 
for the atomic energy development schemes 
Of these, the authors have selected the most 
useful and efficient types of circuits for 
descnption m the chapters of this book As 
such the work should prove extr^ely useful 
for those who are engaged m making nuclear 
and other physical measurements 

The book contains seven chapters The 
first deals with circuit components and cons¬ 
truction practice, the second with circmt 
elements the third with voltage amplifiers 
the fourth with electronic counters, the 
fifth with oscillographs and associated equip¬ 
ment, the sixth with test and cabbration 
equipment and the last with power supply 
and control circuits 

In the first chapter the authors deal, m 
general with the circuit components of every 
ti^ and their individual characteristics 
Iney also explam with diagrams the outlay 
and mounting of vanous types of counter 
circuits as arranged in chassis and the neces¬ 
sary rack arrangements for final assemblage 
of the circuits The second chapter de^ 
with all types of circuit elements their 
principles, arrangements, performance and 
individual cbaractenstics This chapter no 


doubt 18 very useful for all those who want 
to devise new types of electronic circuits for 
different purposes The third chapter dea- 
enbes mainly the theory, design and charac¬ 
teristics of voltage amplifiers The fourth 
chapter desenbes very ably many types of 
electronic counters mduding smgle counters, 
co-madent counters, scalers and mechanical 
counter operating circuits The fifth chapter 
deals with the general principles of cathode 
ray tubes and desenbes some important 
circuits suitable for oscillographs This chap¬ 
ter also desenbes a number of tune-marker 
generators such as pip generators, blankmg 
generators, etc It further deals with trigger 
dday circuits and trace-bnghtening circuits 
The sixth chapter deals, m general with 
test and calibration equipment such as 
laboratory oscillographs general purpose 
sweep orcuits, voltage pulse generators, 
pulse generators for accurate amplitude cali¬ 
brations, trapezoidal voltage pulse genera 
tors and a number of other ^ed instruments 
with their respective characteristics and uses 
for different purposes The last chapter 
deals with the fundamental prmciples of 
power supply and control circuits and des¬ 
enbes diagrammatically a number of them 
which would, no doubt be of immense value 
to all the workers m the field of electromc 
technology as apphed to nuclear and other 
phi^ical measurements 
This volume should be a welcome work to 
students and workers m the field of nuclear 
and atomic power energy research It will 
be a very vduable addition to hbranes and 
research laboratones engaged in nuclear and 
other physical measurements 

SwAMi Jnanananda 


Experimental Physical CSiemiatryf by 
F Darnels, J H Mathews. J W Wil¬ 
liams, P Bender, G W Mur^y & R A 
Alberty 4th Edition, 1949, pp xui 568 
Pnee |4S 


This book, which is already very popular 
m many universities, has been revised so as 
to mcrease its usefulness Apparatus has 
been re-designed and procedures have been 
simplified so as to reduce the mcidaice of 
equipment failure m crowded laboratory 
sections New commercial instruments such 
as the Beckmann and Coleman photoelectnc 
spectrophotometers have been desonbed 
Almost every ch^iter reflects the recent 
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advances in the past decade The book has 
undoubtedly unproved m its usefulness and 
is very suitable as a text-book of practical 
physical dbmistiy for univemty students, as 
veil as a reference book for research workers 

KSGD 

Organic Chemistry, by G Bryant Bach- 
mann (International Chemical Senes, 
McGraw-Hill Book Co Inc ), pp 432 
Brice 14.25 

This text-book is priiiaiiii.y intended for 
students of organic chemistry at the d^;ree 
class stage and not for those who have t^en 
up an ^vanced course Still the book is 
sufikiently broad m scope and contains 
detailed information to serve as a reference 
book for advanced students 
The author has adopted rules of the 
International Union of Chemistry from the 
outset and systematic naming of organic 
compounds is introduced early m the book. 
This has helped to avoid a lot of confusion 
to the bemning student The electronic 
concept of valence is made the basis for 
study of structures and properties not readily 
xmderstandable m the light of other thanes 
A sunj^ and new methra for the stud^t to 
use in predictuig the products of organic 
reactions and m selecting suitable startmg 
materials for the synthera of various types 
of compounds is a noteworthy feature of 
the book 

The author has presented those apphca- 
tions and generaluations of the subject 
which form the basis for a study and under¬ 
standing of organic chemistry m such a wav 
that they are easily learnt and remembered. 
The book does not restnct itself to a lumted 
survey of certain specific topics but supphes 
conciMy a wealth of mformation on a large 
variety of subjects Up-to-date and brief 
accounts on elMtromc resonance m orgamc 
molecule, chermcal constitution and colour, 
chemical constitution and physiological ac¬ 
tion and qmthetic polymers are given 
Modem devtelopments such as synthetic 
rubbers, paludrme, silicones and antibiotics 
arc atoo malt with In addition, a chapter 
m definitions, a list of reference books, both 
for elementary and for advanced study, and 
model exercis e s at the end of each chapter 
are mduded in the book. 

The vrdume falls m line with the excellent 
text-booka on organic chemistry now m use 


m various universities m India and may be 
read with benefit by students as wdl as by 
teachers 

A.K. 

Modem Methods tor the Analysis of 
Aluminium AUojrs, by G. H Osborn & 
W Stross (Chapman & Hall Ltd., 37 
Essex Street, London, W.C 2), 1949, 
pp 144 Price 135 6d. net. 

The book under review is the concerted 
effort of the Comrmttee of Chemists formed 
by a group of firms engaged m alununium 
light alloy refining known as Alar. The 
brok IS confined to elements related directly 
to alununium alloys and the methods des¬ 
cribed are those that have been thoroughly 
tested m the laboratories of the member 
firms The great demand for alummium 
alloys accentuated by the war and the need 
for conforming to exact standards lusve 
necessitated the development of newer me¬ 
thods and the mtroduction of jfiiysico- 
chemical instruments, the polarograph and 
the photometer Some of the method 
employed m the control laboratories are 
veiy different from those as yet published 
m the general text-books Tne publishers 
have done a distmct service by bringing out 
this book. Although the appeal is mainly 
to the practical amdyst seekmg the latest 
procedure for rapid and accurate analysis of 
the elements, sufficient theoretical explana¬ 
tions have bWn given wherever necessary 
The book is neatly pnnted and well bound. 
The reviewer feels tnat the pnce of 135, 6d, 
IS prohibitive for a book of 144 pages. 

G Gopala Rao 

Aluminium and Aluminium Alloya Ex¬ 
truded Sectlone (Design and Tole¬ 
rances) (The Alummium Development 
Association, 33 Grosvenor Street, Lmdon, 
W 1), 1949, pp 45 Pnce Is 

The information BuixEnN published by 
the Alumimum Development Association 
under the title Aiummtm ani Alemnmm 
AUoys Extruded Stchens is undoubtedly a 
valuable pamphlet for all those connected 
with the use of aluminium This bulletm 
gives a clear picture of the potentiahtws of 
aluminium and its alloys Two decades ago 
aluminium was widely used for maki^ 
ordmary utensds and only a few parts made 
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of It were used in machineiy Now with the 
advent of newer types of alumimuin alloys 
alunmuum extrusions have found their way 
m many places wh'‘re steel was normally 
used 

For the manifold applications to which 
alumuuum is put its remarkable behaviour 
under heat treatment has been the mam 
fector for when the metal or its alloy is 
subjected to heat treatment the tensile 
stnmgth mcreases to a considerable extent 
Being a light metal alumuuum has a better 
strength-weight ratio compared to many 
other metals During the war alummium 
extrusions were used mainly m auxraft and 
here they have proved very efficient under 
very severe conditions over a period of years 
Now there is practically not a branch of 
engmeenng where alummium and its alloys 
are not u^ m some form or the other 
In the bulletm there are 9 tables giving 
valuable mformation about mech^ical 
properties tolerances available sizes etc 
of alummium extrusions Out of the 26 
figures given there the first 7 illustrate the 
process of extrusion and other details con¬ 
nected with it m Figs 8 to 26 are illustrated 
the vanous apphcations of alummium ex 
trusions m different branches of engmeermg 
and test data are given for each type of 
extrusion 

Though there is nothing original m this 
pamphlet the reviewer feels that the vast 
amount of data collected should prove 
higUy valuable to many small manufactur¬ 
ing mdustnes using ahmunium extrusums 
as the basic material m their products 

V Cadambb 

An Introduction to the Theory and 
Design of Electric Wave nitera, by F 
Scowen (Chapman A Hall Ltd London) 
2nd Edition 1950 pp xi -f 188 Pnoe 18s 

This book covers the techniqoe and 
desogn of wave filters which are very essential 
for the telephone and wireless engmeers 
Wave filters are widely used m many elec¬ 
tronic cuemts earner-wave telephony and 
telegraphy A wave filter is an electrical 
network used for either passmg through or 
rejectuig a signal of a i^icnur frequency 
or signiu covering a small band of frequencies 
ui uw audio and radio frequency raWtium 
In any general dectneal cmniit where low 
and hi^ frequency signala are being handled, 
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the filter is an essential feature AD telo- 
jffione and telegraph transmitters dqpend 
very much upon the efflaency of the mter 
circuits used therem 

FoUowing a short mathematical mtroduo- 
tion on simultaneous and quadratic equa¬ 
tions and on hyperbolic circular and mverse 
functions which are the basic requirements 
for the design the author discusses the 
electrical networks and the evolution of 
filters from such network using mdnctance 
and capaatance as the components The 
simple characteristics of a filter are weU 
explamed and the equations for a particolar 
hne impedance and a cut off frequency are 
derived systematically from the fimdamental 
pnnaples using hyperbolic functions These 
equations are of immense value to the 
engmeer who wishes to design and construct 
a filter M denved filter is the modified 
fotm of the simple one and the character¬ 
istics of it give a sharp pass or rejection to 
any aimal of particular frequency Equa¬ 
tions for a m denved type filter wherem 
infinite attenuation is achieved with reso 
nance phenomena on either side of the re¬ 
quired signal are also denved from the 
simple equations obtained for low pass hi^ 
pass and band pass sections For vanous 
values of m the author has given types of 
curves that can be obtamed For further 
simplification the various values to be used 
for a m-denved shunt and senes types of 
band pass filters wluch are widely uim are 
also pven 

In practice reflection and insertion loss are 
the two mam factors that are to be consider¬ 
ed when designing wave filters Impedance 
matching phase shift and attenuation 
factor are also important to get the filter 
characteristics Thke are discussed m detail 
by the author with reference to some prac¬ 
tical proMems After the design of a filter 
the engineer is faced with the proUems of 
testmg and techmque of quantitative mea¬ 
surements when the filter is put mto actual 
circuit These jHoblems are also weU 
discussed at the end 

The book is a nmple and weU-wntten 
treatise on the theory and design of wave 
filters The design of any parfrcular type 
of filter can be handled with miniiiinm 
of labour uamg the denved equabona The 
presentation of the text is so mtematic 
that it can be wdl recommended as a 
text-book Tdecommuaication engineers anil 


292 



REVIEWS 


find It a good companion volume to some of 
the earlier books on the subject by Campbell, 
Shea and Sterr 

C S RangaK 

Paper Bate Laminates, by S E Sorrell 

(Cleaver-Hume Press lUd , London ), pp 

223 + ^ plates Pnce 12s 6d n't 

This little book, written in clear and 
smiple language, will serve as a very useful 
mtioductory study of the technology of 
paper base laminates, which have found 
such versatile and ingenious applications 
m different mdustnes One cannot help 
feeling that a more valuable monograph 
could have been broi^jht out by the author 
if he had not limited the scope of the book 
to paper base laminates alone but had 
mcluded products such as plywood, glass- 
remforced laminates, etc 

After a too brief mtroductory chapter 
covenng only 3 pages, the author proceeds 
to a fairly detail^ consideration of the two 
essential components of paper base laimnates, 
namely the paper base dealt with m chapter 

II and the resm bmder dealt with m chapter 

III The resm treatment of paper, pnor 
to the formation of laminates, is dealt with 
m chapter IV Chapters V, VI and VII 
deal with the different ummating procedures, 
special purpose laimnates such as composite 
boards, wire-remforced lammates paper 
tubes, etc, and special techniques in the 
fabrication of lammates In chapters VIII 
and IX the specifications, the methods of 
testing the mechanical and electrical chaiac- 
tenstics of the laminates and the different 
factors mfluencmg the ph)rsical properties 
of the lammates are descnbed at length 
In chapter X a very brief review of the 
diffoent apphcations of paper lammates is 
given 

As the author himself has admitted m 
his prefooe to the book, the routine methods 
of ^per-makmg have been dealt with m 
omipuBtively greater detail than the manu¬ 
facture of tlie resins Despite the author’s 
attempted justification of the same on the 
grounds that information on resm manufac¬ 
ture is readily avadable whereas, according 
to him, many readers ore not so famibar 
with th« pro cesses of paper manufacture, 
the hook leaves a feeling m the reader’s 
mind that the author has a purposive par¬ 
tiality towards the paper-maiong mdustry. 


There will be nothing vnong m this if the 
author had concentrated more on the 
special aspects whidi are mvolved m the 
manufacture of specific types of paper 
particularly suited to, and useful for, malong 
plastic laminates rather than on ^e usum 
routme methods of paper-maiong, which 
are normally dealt with m any ordmary 
book on paper manufacture A more de¬ 
tailed discussion of the ultimate properties 
of the resulting lammated products m terms 
of the physic^ and mechanical character¬ 
istics of the fibre the anisotropy, the orien¬ 
tation of the fibres m the paper structure, 
the absorbent nature of the paper, etc, 
would have been highly relevant m this 
connection 

Chapters IV to VII, dealing with the 
treatment of the paper the laminating 
procedures and the special tyjies of fiibn- 
cation of lammates, are very well vmtten 
and are undoubtedly of great use to one 
interested m the manufecture of laminated 
products In these chapters the author 
has collected almost all the latest techniques 
m use, which is difficult for an ordinary 
technician or a man of the trade to collect 
from the vast scientific hterature on the 
subject The techmque of deep-drawing 
of laminates, however, seems to have escaped 
the author's attention m the preparation 
of chapter VII A number of jMpers deal- 
mg with significant improvements m deep- 
dmwing technique have been pubhshra 
both by workers m America and m Inffia 
Chapters VIII and IX contain valuable 
information on the specifications and the 
methods of cartyuig out the tests for various 
mechanical and electrical properties and also 
the different factors whiw Mve a bearuig 
on the ultimate physical properties of the 
lammates The last chapter dealing with 
the applications of paper base lammates 
IS too brief and covers only 3 pages of the 
book This appears to be rather inadequate 
m view of the diversity of mterestmg appli¬ 
cations referred to m recent literature 
This probably could not be helped for want 
of space 

One or two mistakes of a mmor nature 
have occurred m this book ” Aiulme 
resins ” should not have been sjielt as 
" Anahne resins ’* as has been done m the 
book In the subject mdex it is indicated 
that pages 33 and 208 contain references to 
^ass fibres. It has been noticed, however. 
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that there is no reference whatsoever to 
glass fibres on page 208 This is perhaps 
an oversight in the final preparation of the 
manuscnpt and in any case is not of much 
consequence since the book is wholly devoted 
to the subject of paper base laminates and 
as such the reader need not expect to find 
much about glass fibre-reinforced lammates 
m the book 

On the whole, the book is very well written. 
The exposition of the subject is clear and 
concise There is no doubt that the book 
will be of great usefulness to the jtmior 
classes of research workers It will serve 
as an mcentive for a more detailed study by 
going to the ongmal papers published in 
recent scientific periodicals to which very 
discnnunatmg and valuable references are 
cited at the end of each chapter The pnce 
of the book is perhaps a httle too high for 
its size. 

A JR. 

Modern Workshop Technolo^, by 

M Wright (Cleaver-Hume Press Ltd, 

London), 1950, vui + 514 Price 

32s. 

This book fulfils admirably the needs 
of a practical man ui the works, who 
requires a theoretical background for work¬ 
shop technolo^ in addition to the essential 
practical detaiU pertaining to the working 
of his machmes and tools 

Each chapter has been written by one 
who is an authority on the subject and, 
therefore, full details are provided for how 
and why of everythingthat one has to handle 
m the workshop The book deals with 
problems of every type met with m the 
workshops and is recommended for those 
who have anythmg to do with the wm'k^ps 
either in a supervisory or an official capaaty 
This volume gives an up-to-date and concise 
survey of Bntish tools and provides an 
adequate outlme of the pnnaples of measure¬ 
ment and inspection The last chapter on 
" Human Relations m the Workshops " is 
of special mterest to the sujierviaory staff 
and IS, m the opmion of the reviewer, most 
valuable under the conditions obtain^ at 
present m the country when proper hanging 
of staff problems can go a long way to¬ 
wards increased production m the work¬ 
shops. 

D. R. Malhotra 


Theory of Wing Sectlona, by In H. 

Abbott ft Albert E von Doenhoff 

McGmw-Nhll Book Co. Inc , New York), 

1949, pp vui -H 693. Price $ 15.00 

After World War II, many books have 
been published on aerodynamics, both m 
USA and U K But there is har^y a book 
m which the aerodynamic theories that are 
most useful m working with the wing sections 
are brought together. In this book, the 
author and his colleague Albert E von 
Doenhoff have systematically developed the 
theory of " wing sections " from the classical 
hydr^ynaimcs,mvolving simple two-dimen¬ 
sional nows to the efncts of compress- 
ibihty at subcntical speeds The authors 
are well-known authonties m this field and 
are connected with the premier body, viz 
the National Advisory Committee for Aero¬ 
nautics. 

This book presents all the useful aero- 
djmamic theories of wing sections, together 
with a comprehensive summary of experi¬ 
mental results Though the theoretical 
treatment progresses from elementary consi¬ 
derations, yet a sufficient knowledge of 
calculus, differential equations and complex 
variables is necessary for easy understand- 
mg of the text The mathematical calcula¬ 
tions of NACA low-drag airfoils were so far 
not accessible to students for classroom 
study With the de-dassifyuig of the confi¬ 
dential work done during the war, the 
authors have taken full advantage of the 
oi^rtumty to treat exhaustively m this 
volume the theory behmd these low-drag 
airfoils One noteworthy pomt about the 
book IS that the use of *' vectorial notations '* 
has been scrupulously avoided m the mathe¬ 
matical treatment 

The volume is rather unwieldy for use 
as a text-book m the under-graduate study, 
m the graduate course it can be used m the 
fifth and sixth years, but for practising 
engmeers and research workers it should 
prove a valuable reference work. 

There are 9 chapters m the book which 
bring together all the theories essenti^ in 
wotmng with the modem wing sections, 
particularly those of NACA types. A 
fist of 160 useful references are included. 
The outstanding feature of the publication 
IS comprehensive appendices on basic thick¬ 
ness forms, mean lines, airfoil ordmates and 
aerodynamic characteristics of wing sections. 
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The reviewer feels that the pnce of the 
book seems to be on the high side, although 
the vast amount of data presented may 
justify it 

This book IS the first of its kmd to be 
published giving valuable and exhaustive 
information on wmg sections for the practis¬ 
ing engineer. 

V Cadambe 

Communication Circuit Fundamentals, 

by Carl E Smith (McGraw-Hill Book 
Co Inc, New York), 1st Edition, 1949, 
pp 401 Price $ 5 00 

The work under review, entitled ** Com- 
munication Circuit Fundsimentals", is de¬ 
signed as a text-book for students of technical 
phjrsics who are interested in specializing in 
the field of commumcation engmeenng 
It meets the needs of radio operators and 
technicians who wish to equip themselves 
with the fundamental knowledge of this 
branch of science so as to enable them to 
tackle the problems of repair and improve¬ 
ment m communication services 
As a preliminary to a systematic treatment, 
after explaining the basic principles of the 
electron theory, the author deals with the 
fundamental electrical quantities which are 
essential for the formulation of the theory 
and deduction of quantitative expressions 
for circuit constants and alternating and 
direct-current circuits These electrical 
quantities are presented m a form best 
suited for a systematic stuify of the subject 
The book ably deals with the physics of 
circuit elements and components together 
with the thermionic valves It explaim the 
fundamentals of alternating and direct- 
current circuits The circuit constants are 
discussed m detail and are then used in a 
treatment of direct-current cucuits The 
prmaples of alternating arcuits are also 
treatra after explaming the relevant pnn- 
aples of magnetism, mductance and capacit¬ 


ance. Ohms and Krichhofis's laws are 
explamed and are used m solving simple 
problems of direct-current circuits The 
alternating-current circuits are treated with 
the apphcation of vector notation A com¬ 
prehensive treatment of the theories of some 
of the important networks is given so as 
to enable the students to apply them for 
vanous problems 

Each chapter of the book gives the theory, 
develops design equations and scrutmues 
them m a manner so as to enable the students 
to understand and solve many important 

! >roblems The book, therefore, will be 
ound very useful not only to the students of 
technical physics but also to the electrical 
and commumcation engmeers It will also 
be useful as a reference book m research 
laboratones 

SwAMi Jnanananda 


PUBLICATIONS RECEIVED 

The Rolung of Metals (VoI I), by 
L R Underwood, Chapman & Hall, 
42s 

Practical Applications of Spectrum Ana¬ 
lysis, by Heibcrt Dmgle, Chapman & 
Hall, 40s 

The Properties of Metallic Materials 
OF Low Temperature, Vol I, by P 
Litherland Teed, Chapman & Hall, 21s 
Vegetable Crops (4th Edition), by Homer 
C Thompson, McGraw-Hill, $600 
The Organization of Industrial Scienti¬ 
fic Research (2nd Edition), by C E. 
Kenneth Mees & John A Leermakers, 
McGraw-Hill, $5 00 

Essentials of Electricity for Radio and 
Television, by Moms Slurzbui^ & 
William Osterheld, McGraw-Hill, $4 00 
Threshold Signals, by James L Lawson & 
George E Uhlenbeck, McGraw-Hill 
Principals of Aerodynamics, by James 
H DwumeU, McGraw-Hill, $5 50 
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jJ-Ea«yme 

HaWOKTR $i a/ ISOLATED AN 
enzyme, termed Q-ensyme, in 
potAto jnice, CApzble of converting 
amyloee to omylopectin The 
enzyme Iz obtained In a pare 
crystalline form by precipitating 
i t, at low temperature, unth ethanol 
from solutions of low ionic strength 
followed by crystaHisatlon from 
ammonium sulphate solution 
( NtUure, 1950, IM. 573 ) 

Peeled and sliced potatoes are 
steeped in 0-7 per cent sodium 
hydraulphate solution for ^ 
rain , washed in water, minced and 
the juice ex p ressed is centnfu^^ 
and brought to a concentration 
of 11 per cent in ethanol at —2X 
The precipitate is discarded and 
the ethanol concentration raised 
to 16 per cent at ^5X to give a 
further precipitate This is taken 
up in sodium citrate solution ( pH 
60 ) and ionic strength OOl and 
the solution again Imuht to 11 
per cent in ethanol Tne slight 
precipitate is removed and the 
concentration of ethanol again 
raised to 16 per cent, the pH and 
ionic strength being kept constant 
throughout The precipitate is 
taken up in citrate solution and 
reprecipitated at 16 per cent 
etkanol The ftnal precipitate is 
dissolved in citrate solution and 
ammonium sulphate added (at 
0**C ) to an ionic strength of 3 8 
and pH of 6 2 The pr^pitate is 
dissolved in water and ammonium 
sulphate is added at lOX until a 
cloudiness appears at an ionic 
strength of about 3 2 The sc^u- 
tion is cleared by adding a mini¬ 
mum amount oi water and then 
cooled slowly to Q-ensyme 

separates in a few hours in noedle- 
like crystals. 

A solution of amylose of initial 
light absorption value of 1 30 was 
half-converted into amylopectln 
lnl2inin atZOX in0*2Jursodium 
citrate solution of pH 7-0 in a 
digest containing 2 2x lO-* mg of 
enzyme per cc 


Vitamin Bn 

The isolation and PROFsaTin 
of vitamin Big, the active principle 
of liver, are described (Ckm Ag$, 
1950. 63» 575) 


Vitamin B|| has been isolated 
by exclusively jAystcal means 
from liver owing to the absence of 
any particular diemical properties 
characterizing it. The methods 
include adsorption (charcoal or 
alumina) and partition chromato- 
gr^hy (using damp silica and 
DuiMol) In the latter method 
three zones were obtained brown 
at the top, pink in the middle and 
yellow at the bottom All the 
activity was found to be concen¬ 
trated in the pink fraction Deep- 
red crystals of the pure vitamin 
were obtained from aoueons ace¬ 
tone after repe a ted purification by 
chromatography and subsequent 
concentration One ton of liver 
was required to give 15 mg of the 
pure vitamm 

Vitamin exhibits a typical 
and characteristic absorption 
s p e ctru m of its own X-ray 
crystallography has confirmed its 
molecular we^t of 1650*100 
for the hydrated substance 
The chemical formula is given as 
C«i mHi^hNi^Oi^PCo Its synthe¬ 
sis by Siripiomye 0 s gmsazhas been 
achieved on a commercial scale 
The substance could be synthesis¬ 
ed by certain intestinal bacteria 

Further work has resulted in 
the isolation by chromatographic 
means of another red factor 
vitamm B||6, also clinically active 

Vitamin ^ has a phenomenal 
potency producing haemopoietic 
response in permctous anaenua in 
doses of about 0*001 mg , folic 
acid of 5,000-10,000 times this 
amount is needed for the same 
response The vitamin contains 
about 4 per cent of cobalt, this 
being the first tune that the metal 
has been found in a pore material 
of biological origin 

Gokmr Raacdoo fbr Pyrstiiriiia 

The EEAcnoN peoduct or cae- 
boxylic add derivatives and 
hydiDzylamlne forms coloured 
complexes with ferric chloride 
Similar complexes are also form¬ 
ed with pyrethilns and thdr 
synthetic analogues (Naliwv, 
1950, 165, 567) 

6c c of alkaline hydroxylamine 
reagent(3cc 2Mhydroxylamine 
hydrochloride solutiOT and 3 c c. 
3 5 AT sodium hydroxide scdutkm) 


was added to 3 c 0 of an ethanoUc 
■cdutkm of ester and the mixtare 
allowed to stand fdr 1 ndn or 
more, acidified with 3 c e of 
hjrdrochloTM acid (1 vol come 
acid, sp gr 1 18+2 vd water). 
and finmly 3 c c of ferric chloride 
solutxni (0*37 Jif in 0 1 N hydto- 
chkuic add) was added. A blank 
was carried out with ethanol al one 
and absorption measurements 
were made T^ absorption kwc- 
tra of the complexes obtained 
from a mixtare of the natural 
pyrethrins, purified by the nitro- 
methane technique, and the sjra- 
tiietlc pyrethrin analogue, the DL- 
cts-froMj chrysanthemum mono- 
carboxylic acid ester of 3-methyl- 
2 - aUyl - cych - penten - 4- ol - 1- 
one are dmilar to these The 
abeorption by the coloured com¬ 
plexes at A 540 m|i IS propor¬ 
tional to the amount of ester 
used, the rmetion is also depen¬ 
dent upon the acidic and alcoholic 
components of the ester Thus, 
to give the same colour intensity, 
the amount of synthetic pyrethrin 
analogue requir^ is 3 3 umes that 
of the natural pyrethrin mixture 
f pyrethrin 1 pyrethrin II * 
16 1) Since the naturally oc¬ 
curring esters of chrymnthemam 
dkarboxyllc acid ( pyrethrin 11) 
contain two ester groupingB, they 
may be expected to yield a more 
intense colouration tfaim the esters 
of chrysanthemum monocarboxyl- 
Ic add (pyrethnn 1) which is in 
Ime with the experimental results. 

The reaction which should prove 
useful for the detection of pyreth- 
rlns in chromatographic separation 
cannot, however, be applied to 
the estimation of pyrethrins unless 

(1) they can be first separated, or 

(2) the ratio in which pyrethrins 
occur is known to be constant 

Maasormieiit of 

Proteolytic Activity 

A MEW METHOD 18 DB8CE»BD VOS 

determining the act! vHy of proteo¬ 
lytic enzymes by detecting the 
change eflec t ed m the affinity of 
the native albumin for simple 
dye anions in the presuioe of such 
enzymes. Quantitative activity 
measurements may be made 
estimating the cemoentrathm of 
the native protein in the p r esence 
of the pro^lytic enzyme as a 
function of time, using an ernphl- 
cal curve as is usnsUy done in 
mctropbotometric analyris. In 
this method the quantity of native 
protein remalnuig in solntloo 
la msasared. whenas the umial 
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detarmiiwtion u Imaed on an 
analytb of the pnNliicti of hydro- 
lyslt {Sct4mc0, 1950, lilt 387) 

Tbe effect of a 0 1 per cent 
pepsin eolation upon a 0 2 per cent 
elbnaun eotatioo at 5 4 in the 
proennrn of a oonetant conoentrm- 
wm of the dye, Orange I, has been 
•tudwd The addition of bovine 
albamin to the dye caneee a 
depression of about 20 per cent in 
the absorption maximum and on 
adding crystalline pepsin, the 
optioal density of ue reaction 
mixtare in the presence of the dye 
approaches that obtained for the 
dye alone 

llie reason for having the con 
centration of pepsin as high as 
01 per cent the pH at 5 4 
inst^ of 2 was to gather infor¬ 
mation on the nature of enxyme 
substrate interaction Neveiue 
less the method u generally the 
same if conditions of pH and 
initial concentration of eniyme 
and Bubatrate are altered Using 
the procedure outlined above, no 
particolar difl&culty was encoun¬ 
tered in studying the activity of 
pepBia on albumin at pH 2 when 
enzyme conantration was one 
part per billion 

An important difference m the 
activity when detennmed by the 
dye method instead of cmssical 
methods, is that the linear effect 
of enzyme concentration on the 
reaction rate can be observed not 
only at the beginning of the expen- 
ment, but even when 50 per cent 
or more of the native piotem has 
been removed 

The use of dyes as iiidxcatora for 
(blowing the course of a proteo¬ 
lytic reaction may offm the 
i^vsntages of increased sensitivity 
and ease of adaptation of the 
method to micro-procedures 

Manganese Dlozldee 

Some HAifOAirBsx oaxs arx fax 
superior in dry cell manufactuxe 
wnila others ^iceii in certain cbe- 
micsl processes The reasons for 
these differences m their prcmertles 
have been mvestigated (CT J, 
1950, 126, 935) 

The ores examined were Afri¬ 
can, Belgian Congo, Montana and 
Caucasian The method of differ¬ 
ential thft p"*! analysis deDsnds on 
the fact that minerals ^ow breaks 
m thetf heating curves at pouts 
where changes u compositioa br 
physical structure take place By 
comparing the temperature of a 
mbstanoe heated at a definite rate 
with that of a tbermally inert 


substance such as alumina heated 
under the same conditioos, a 
differential temperature curve is 
obtained which u charactenstK of 
the material examined The tem¬ 
perature at which snch transfor¬ 
mations occur serves to identify 
the mueral involved while the 
magutnde of the transition break 
indicates the quantity present 
Ergogene and Montana ores give 
boM peaks while the relatively 
inactive Caucasian ores give a high 
double peak These observations 
are m line vnth the known relative 
activities exhibited by the ores 
Tests conducted to explain these 
observations indicate timt the pro 
duct of decomposition of Cauca 
Biao manganese dioxide is first o- 
manganese oxide which is trans 
fom^ by continued heating or 
hi^er tmperature to bixbyite 
and hausmanmte X ray diffrac 
tion and chemical analysis have 
indicated the existence of a whole 
senes of compounds between 
the end membm raxnsdellite (y- 
manganese dioxide) and pyrolusito 
( fi manganese dioxide) Many 
ores contain manganese dioxides 
u such a complex mixture that the 
relative strengths of the different 
component patterns are difficult to 
determine Afncan Gold Coast 
mineral can be considered as the 
poorly crystallized and impure 
ramsdelhte Pore anhydrous man¬ 
ganese dioxide has bMn demons 
trated in only two forms namely 
ramsdeUite and pyrolusite which 
occur naturally and are limited to 
well-crystallized materials giving 
sharp X-ray patterns 

From the battery manufacture 
standpoint the compositions of 
the Afncan Gold Coast ores is 
important The principal compo 
nents of the ore nave oMn identi 
fied to be poorly crystallised rams 
dellite The Montana ores are 
more impure and complex than 
the Afncan ores The major com 
ponent is y manganese dioxide 
with quartz cryptomelane lithio- 
phonie and pyrmosite as the mam 
impunties Caucasian ore is com¬ 
posed almost entirely of pyrolu 
•ite witii more or less manganite 
and a trace of ouartz Ergogene 
sad Burgess cnemical ore axe 
typical of a group of artificial 
chemical ora and oontam as the 
major com p onent y manganese 
dioJQ^ with cryptanelane quarts 
and bixbyite as pnndpal Impu- 
ntiei An electrolytic product is 
composed of y-xnanganese dioxide 
and contains a little gnphite from 
the etectrodea employed 


Vnlf niaartan of Rubber 

A MBW PROCESS FOR TUB VULCAX 
isation of rubber makes use of 
mild oxidising agents in place of 
sulphur (to a substantial extent) 
normally emplojred and also 
eliminates the use of zinc oxides 
{Indusir Engng CA#m , 1950 
42, 671 ) 

Conventional vulcanization may 
be considered a two-step oxida 
hon process in which iinc oxide 
or zinc soap funettons through its 
ability to form zinc mercaptides 
which are more easily oxidized 
by sulphur to disulphide cross 
links than ore thiol compounds 
As nnc oxide or zinc soap is 
required in the second step of 
the sulphnr reaction the use of 
a suitable oxidizing agent eb- 
nunates the necessity of these 
matenals 

2, 2* dibenzotbuuyl disuljdiido 
examined for this purpose readily 
oxidizes hydrogen sulphide to 
free sulphnr and reacts relatively 
slowly witii rubb'sr Vulcaniza¬ 
tion was earned out at 1]0°C for 
a period selected to give the maxi¬ 
mum physical cure as measured by 
stress at 200 per cent ilongation 
The replacement of zinc oxide 
and steanc acid by 2, 2'-dibenzo- 
thiazyl disnlphide increased 
physical cure and in air absence 
of sulphur but the compound 
itself 18 not a vulcanizing agent 
rhe compound was most effective 
in replacing zinc oxide when it is 
accelerated with a metal (nnc) 
salt of a dithiocarbamic acid and 
bnngs about the greatest phyncal 
cure At eqmv&nt molecnlar 
concentrations methazate and 
butaute (zinc salts of dimethyl 
and dibutyldithiocarbamic acid) 
are equally effective About 
00035 mole u required to give 
maximum physical cure in a 
compound containing 0 02 gm 
atoms of aulfdinr (0 64 part) and 
10 parts of 2, 2'-dibenzothia- 
zyl disulphide Other milder 
oxidizmg agents which proved 
effective include quinine di- 
oxiroe diazoaminobeoiene, 6m- 
( etboxyifiienylimiooiceth^l) - di- 
snlphide, N-nitroaodiphenyl* 
amine, quinone htiphenyhnune, 
2 2'-dibemthiasyl disalpnide and 
benzothiazyl - 2 - monoc^lohezyl 
snlphonamide None of the cbexm- 
cals, effective in the new process, 
brings about any cure in the 
absra^e of sulphur However, 
rubber containing hydrosnlphide 
groups can be vukanizea by 
uutiyt dunlphides akme 
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R«o«it A|»pllcatloiis 

of ThalUom 


Thb comparativb scarcity of 
thallium, the limited knowledge 
of its properties and the high 
cost of extracting it from known 
sources have hindered Its com¬ 
mercial development On account 
of the increasmg importance of 
the element, in recent years, its 
properties have been studied in 
detLl by the U S Bureau of 
Minos (Chem Age, 1950, 62, 
685) 

The natural sources of thallium 
comprise deposits of thallium 
minerals, rocks containing small 
proportions of such minerals and 
water or bnne with traces of 
dissolved thallium compounds 
No ores of the element tnat can 
be commeicially exploited exist 
The sources are industrial wastes 
and residues derived from metal¬ 
lurgical and chemical processes 
in which thallium from the 
original raw material has been 
somewhat concentrated 

A recent application of thallium 
is in the manufacture of in¬ 
candescent lamps Thallous salts, 
being more stable than thallic 
compounds, absorb traces of 
oxy^n In such lamps and hence 
prolong the life of the tungsten 
filament 


Several new uses of thallium 
have been developed within the 
past decade Even at the 
present high prices thallium and 
its compounds can be employed 
to advantage for a number of 
commercial as well as scientific 
and nulitary applications 
Alloyed with silver or lead, 
thallium greatly Increases the 
corrosion resistance of the metals 
In conjunction with other metals, 
thallium forms alloys that have 
unique and valuable properties 
Examples are lead-thallium, 
silver-thallium and many ter¬ 
nary alloys By far the largest 
profxirtion is consumed m com¬ 
pounds for lenses and photoelec¬ 
tric cells in the glass mdustrv 
to impart dark, opaque, black 
or brown colours as well as to 
increase density and provide an 
index of refraction higher than 
that of lead glass 


Acrylic Realn BmulaloiM 

Acryuc resin emulsions or 
the non-ionic type are becoming 
increasingly popular for formula¬ 
tion of grease-proof coatings 
and as binders fur clays andb 


decorabve colour coatings which 
must have good resistence to 
discolouration during ageing 
Some desirable charactenatics and 
properties of these products are 
described (Ckem Age, 1950, 62, 
569) 

Acrylic resin emnlsiona. suit¬ 
able in the formulation of paper 
coatings, must have a 40 per cent 
solids content, ap gr 1 08 (25X) 
and should be unaffectra by 
acids, bases, salts and organic 
solvents They must possess high 
mechanical stabUity with thick¬ 
ness, such as concentrated water- 
soluble polymers, e g sodium 
carboxy methylcellulose They 
should be capaole of being plasti- 
cixed with other resinous com¬ 
pounds to increase the flexibility 
of the film, without affecting its 
a^ing properties Common ad¬ 
ditions include acrylic rosin dis¬ 
persions, mtnle rubber latex, 
natural rubber and synthetic 
( neoprene and GR-S ) lattices 
The emulsion should be without 
effect and indifferent to common 
pigments such as chrome yellow, 
iron oxide, cadmium red, ultra- 
marine blue, titanium oxide, 
carbon black, chrome oxide and 
organic red A number of vari¬ 
ables such os the degree of 
porosity of paper stock, mainte¬ 
nance of a proper btdance of 
coating, viscosity and solids and 
proper control of babble forma¬ 
tion (by adding compounds like 
caprylalcohol) give successful 
coating 

It is possible to obtain conti¬ 
nuous, completely grease-proof 
coatings on 60 lb patent board 


in one pass at coating weights 
RS low as 1 9 to 2 4 lb /TOOO 
aq ft Where a partial proofing 
R^nst grease is desirea, mod 
results have been obtained at 
0 9 lb/1000 sq ft , where the 
base st(N:k is less porous, deposi¬ 
tion of continuous grease-proof 
films is possible in one pais at 
weights of 1 5 lb /lOOO sq ft 
When used as a binder for high 
or low grade clays in pigmentM 
coating compositions for paper, 
acrylic resin emulsions Improve 
the handling characteristics and 
stability of the coating dispersion 
The emulsions may be modified 
with starch to improve flexibility 
and calendering and with casein 
to contribute superior resistance 
of the film to yellowing during 
exposure to ultra-violet Tight 

Travailing Wave 

Linear Accelerator 

A new machine ( Fio 1 ), which 
can generate energies of 3 5 
million electron volts and acce¬ 
lerate electrically charged atomic 
particles almost to the speed of 
light, has recently been set up at 
Britain s Atomic Energy Research 
Establishment at Harwell The 
machine also serves as a moans of 
providing a plentiful supply of 
neutrons 

A powerful radio transmitter, 
working at a wavelength of 10 
cm, provides eloctncu waves 
which speed up the movement of 
electrons Snort high power 
bursts (each lasting two mil¬ 
lionths of a second) emitted by 
the machine further accelerate 



FiQ 1 — TRaVBLUNG WAVE UMEAR ACCELERATOR. 
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tiiese dectrons which are directed 
at a heavv metal tar^ which, in 
turn, emits " hard ^ X-nys or 
Y-raya These enter a 

tank of heavy water and the 
heavy hydrogen nnclei in the 
water break up and emit the 
neutrons When the machine is 
used at its hif^hest capacity, In 
short bursts (each of vwch lasts 
only two milllontha of a second ), 
the number of neutrons released Is 
at the rate of one mUUon million 
per sttcond Because there is a 
pause between each burst of 
energy, the actual number of 
neutrons released is about 1,000 
millions per second 
The new accelerator will aid the 
study of the effect of neutrons on 
nuclM of various elements which 
is of vital importance m the 
development of atomic energy 
for industrial purposes 

Larviddal Action of DDT 

Trials with DDT, in powdbr 
and emulsion form (or the control 
of mosquito breeding in paddy 
fidds where cultivation Is done on 
the common inundation imgation 
methods have been carried out by 
the Malaria Research Institute 
(Indwn J Malanol, 19S0, 3| 
165) Tne larva studied were 
A ifibpicius, A annutons and 
C faitgmnt DDT powder and 
Pa^ green diluted with soapstone 
were applied by hand, and DDT- 
tcduene-terpentiiie emulsion di* 
luted with water was sprayed 
The approximate dosage of the 
insecticlae applied per acre was 2 
gaHoTfs d uDT emulsion in 
water or 24 ox of DDT powder 
in soapstone or 6 ox of Pans 


nitrogen is very slowly converted 
Into Carbon 14 One year's ex¬ 
posure in the large pUe at the 
^tabliahment converts only two 
nitrogen atoms in every million 
into Carbon 14 The mtope is 
eventually made available to re- 
•earch workers as radioactive 
carbon dioxide 

A special container which Ats 
into the wing tip of aircraft hiu 
been design^ for transporting 
radioactive materials by air The 
container enables isotopes to be 
earned without the need for heavy 
lead sheeting A single parcel 
can be reduced from 30 fb to 
a few ounces, thereby effecting 
a corresponding decrease in 
transport costs 

Atomic Sieve 

Thx British Atomic Energy 
Research Establishment at Har¬ 
well has recently been equipped 
with an electromagnetic isotope 
separation plant which is capable 
of separatina atoms of heavy 
elements such as uranium and 
dividing them according to varia¬ 
tions in weight 

Tito process of separation is 
mltlated by projecting a stream 
of electrically charged atoms into 
a magnetic field This causes them 
to travel m a circle, during which 
the centrifugal action throws the 
heavy atoms on to the outer 
circumference from which they 
can be collected separately from 
the others The new separator can 
supply as much as 1,000 mg of 
serrated atoms as against only 
one mg supplied by the small 
umt in use for the last two years 


High- 3 dekllng cows show good 
re^ionse The best time to start 
the treatment would be for 8-12 
weeks in late lactation Pi^ 
longed treatment results in re¬ 
duce yields 

The above considerations apply 
to moderate doses (100 mg per 
day) of th 3 rroxine Dosages at 
higher levels produce hajmful 
effects 

Blood Meal Adbeeivea 

In view of the high price and 
shortage of casein and other raw 
materials used for adhesives, 
utilization of whole blood meal 
for the production of plywood 
adhesives has been investigated at 
the Forest Research Institute, 
Dehra Dun (Indutn l*oresi Lsafieit 
No 108) 

Whole blood from slaughter¬ 
house to which either 3 per cent 
sodium fluoride or 1 per cent 
sodium oxalate has been added as 
a preservative was used On dry¬ 
ing in shallow trays in a kiln at 
60X and 60 per cent relative 
humidity, 600 lb of blood yielded 
12 lb of blood meal moisture, 
16 79 per cent, fat, 0 87 per cent, 
ash, 8 9 per cent and nitrogen, 
11 44 per cent This blood meal, 
powde^ and soaked in water for 
about 30 min , was used in con¬ 
junction with ingredients such 
as lime, borax and ammonia for 
making plywood boards ( with jL* 
rotary cut vtneers of CedreJa 
toona ) The plywood specimens 
conformed to the specifications 
of commercial plywood (grade 
1) Tests on the susceptibility 
of the glue to microbial attack on 
the adhesive show that addition 


green with soapstone The num¬ 
ber of dips for larval collection 
(in ladles) was restricted to 15 for 


each plot 

Test results showed that ii^the 
plots under DDT emulsion of 


2 5 and 1 5 per cent, 
was lower than in the 


other plots No damage of any 
kind either In quality or quantity 
to the crop was re p o rte d from any 
plot nnder experiment 


OuiMm 14 


Thyroxine & MUk Yields 

Thyroxine, when administered 
to milch cows, has been found to 
increase their milk yield to a 
Bigalflcant extent This method is 
bmng practised, to a limited ex¬ 
tent, in some states in U S A 
The use of synthetic f-thyroxine 
is recommended as it does not 
suffer from the disadvantages of 
the lodo-proteln which causes 
undesirable effects in the animals 
and which la difiBcnlt to stan¬ 
dardise 


The BADioAcnvE isotope, Car- 
bon 14, has been successfully 
mepared at Britain's Atomic 
Energy Remrch Establishment 
Carbon 14 is prepsred by in¬ 
serting an aiuimniam cylinder 
packed with a nitrogen compound 
In the atomic pile Under the 
actioa of the bonibarding neutrons. 


The average increase In yield 
obtained was 5 5 lb per day or 
22 per cent of the initial yield of 
25 lb per day Age of cow, pro- 
duct|va cap^ty and stage of 
lactation are important factors 
aflectmg the amount of response 
Heifers show little effect and 
young cows less than old cows 


of 5 to 10 per cent " Santobiite " 
preserves the ^lue and its 
adhesive power » satisfactory 
However, it is beat to use the glue 
immediately after it is made iTie 
dned blood meal can be stored up 
to 4 weeks without any apprecia¬ 
ble deterioratlDn In its quality 
Some typical formulae for satis¬ 
factory glue composition are given 
below Tlie Ingi^ients are added 
in the order in which they arc 
mentioned 

1 Blood meal 100 parts 


Water 

175 

Lime 

3 

Water 

25 

Blood meal 

100 

Water 

450 

Lime 

6 

Water 

50 

Casein 

too 

Water 

300 
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Lime 

10 Parts 

Water 

100 


Blood meal 

100 


Water 

250 


lime 

6 


Water 

30 


Casein 

100 


Water 

250 


lime 

10 


Water 

50 


Blood meal 

100 


Water 

175 


Borax 

75 


Water 

25 


lime 

3 


Water 

10 



▼raver lu ,, 

5 Same aa 4 but wltii 15 parts 
borax 

A glue adhesion strahgth of 287 


Ib/sq in in dry tests and 197 
Ib/sq In in hot wet tests were 
observed in the case of formula 4 


Strain Gau^ss 

For the ideal construction op 
a bndge, a crane, an aeroplane or 
a proi>eller shaft, etc . the engineer 
must know not only the pro^ 
pertlea of the material to be used 
emt also the distribution of the 
strains and stresses occurring un¬ 
der different conditions of load 
The usnal methods of measuring 
such stresses by mechanical and 
optical ** extensometers ** fail to 
answer the purpose, where the 
measuring points in a construction 
are difficult to reach Neither are 
they suitable when, as is the case 
at practically all points of an 
aeroplane, strong vibrations occur 
in addition to the usual static 
load In such cases strain 
gauges offer the solution 
In essence a strain gauge is just 
a wire which, under a tensile 
force or a compressive fbtee, 
undergoes an elongation and a 
consequent change in its electrical 
resistance and conductivity This 
change can be easily and accu¬ 
rately measured The wire used 
for the Pkthps stram gauges 
( Fjo ] ) u made of constantan 
(an alloy of 55 per cent copper and 


45 per cent nickel) which is glued 
in a xigxag fashion on to a strip 
of paper ihe paper and the glue 
have to be BO stiff as to ensure 
that the distortions taking place 
in the work-piece on to which the 
gauge is glued are fully tians- 
mitM to the resistance win 
Of the two types produced by 
PktUpM, the lar^ gauges are 5 5 
cm long and about 1 cm wide, 
while the smaller ones are 3 cm 
long The gaum Is covered with 
a tnin layer ot wax or with a 
sheet of rubber having inside 
it some moisture-absorbing mate¬ 
rial (eg silica gel), thus shut¬ 
ting out all air and moisture 
Changes in the retistance of the 
conductor due to variations in 
temperature are negligible as the 
wire IS of constantan A dummy 
gauge IS applied close to the active 
one at a point where it is not sub¬ 
ject to mechanical load The two 
gaum undergo exactly the vune 
variatioas in temperature so that 
the changes in res»tance are equal 
in both and cancel out in the 
bridge circuit, and only the 
resistance variation due to the 
load upon the work-piece is 
meaaur^ 


The calibrating factor of the 
■tram muges, which is indicated 
for each individual gauge, enables 
the engmeer to deduce the differ¬ 
ence in stress m the work-piece 
from the variation measured in 
the resistance 

The Philips strain gauge has 
been succenfully empto]^ to mea¬ 
sure the stresses on the standards 
carrying overhead power Imes of 
electric railways when one of the 
conductors suddenly breaks An¬ 
other application is to measure 
the Btrains and stresses arisiiiR In 
the hull of a ^p oa it is launched 
into water Toe distribution of 
strain can be deduced from the 
changes in resistance taking place 
in a sot of three gauges glued on 
to the hull close together at an 
anj^ of 120” 

The strain gauges can also be 
used for measunng pressure and 



lofce, Pressare transmitted to 
a diaphragm on to which a 
strain gauge has been ^ued, 
causes the diaphragm to bend, 
and this bnngs about a 
change in the resistance of the 
strain gauge In this way, by 
using ^>ecial pressure boxes, the 
wel^t of an aarqplaite can be 
very quickly determined, without 
sn^ means as a very lari^ weigh¬ 
bridge They can also be em¬ 
ployed for safeguarding costly 
constructions as, for instance, a 
crane, against overloading When 
the maximum permiNlble load is 
reached, the st^n gauge applied 
at crlti^ points sets on alarm 
going or ssntches off the power 
Bumy 

xne examples given above are 
only a few of a very wide variety 
of appUcatlons to which the 
instrument can be put Special 
strain ^uges are being used for 
measonag and recordmg the beat 
of the heart and respiration by 
means of osciliographs. 

Wbala Liver Extract 

Whale liver extracts have 
been found to bo as potent as the 
extracts from bovine liver Oral 
administration of the simple 
aqueous whale liver extract fllter- 
ed and concentratod ( 1 oi of 
extimet — 25 oz of whole liver) to 
cases suffering from Addisonian 
pernicious anaemia resulted in 
good response It is possibla that 
whale liver can be um off in the 
preparation of pharmaceutical 
liver extracts (Indian J Pkwm , 
1950, 13,108) 


New Gotton Cffeaner 

A MEW MACHINE FOR RSMOVIMO 
dirt and other foreign matter from 
raw cotton has been developed at 
the ^Battele Memorial Institute, 
OhlS. USA 

The machine consists of two 
concentric cylinders and the cot¬ 
ton to be cleued is passed throuc^ 
the interspace Air from a number 
of small pressnre jets entering 
throns^ the outside i^Under blows 
away foreign matter from the 
cotton The pro ces s is repeated 
a number of times and the dis¬ 
lodged dirt is then skimmed off 
through special openings ( USES ]• 


Pimgl of Bengal 

Seven humdmbd and seventy 
spedes of fungi distribated over 
240 genera are listed in a booklet 
(T C. Roy, Botanical Society of 
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BengU. Cftlcatta. im pp 44, 
ptiiDe Bm 3) recently bnmght out 
w ^ Depertment of Ac^alture, 
(jovenunent of Bengel Thlicom- 
pnliendve lilt wei compiled prior 
to the pertitkm of Bei^ and li 
tbe fint of its kind to be pubhahed 
bringing together, in lystemabc 
manlier, all the re por ted QMciea of 
fungi The booidet gQ"**^"* 2 
indicei, one relatlag to hoit plants 
and the other to the genera of 
fu^ 

The booklet is a valtiable ad¬ 
junct to the scanty literature on 
the fungal flora of India and should 
be very useful to mycologists in 
devising plant protection measures 
and to research workers. 


Indtnn Standards 

Luhncmnis — A draft Indian 
Standard giving sampling and 
testing mefliods for lubricants has 
been brought out as a complement 
to the two recently issura draft 
standards relating to lubricants for 
various types of machinery The 
standard describes the procedures 
for a number of routine determi¬ 
nations The specialised apparatus 
used in the various metnods is 
Illustrated 

T§3thie Mttektfuny — Eleven 
draft standards on methods f^ 
the determination of various pro¬ 
perties of teirtiles and two draft 
standards defining cotton and wool 
terms have been released The 
apparatus, procedures and evaloa- 
tfon of test results are also des¬ 
cribed 

Alrnmnium Alloy Infols and 
CoiHngs — The first in &e senes 
of specifications on aluminium 
base constructional material for 
aircraft purposes has been issued 
by the Engineering Division Coun¬ 
cil of the ISI and relates to 
aluminium alloy ingots and cast¬ 
ings The tentative standard has 
been drawn up after taking into 
account the resources available 
and technological practices obtain¬ 
ing in the country The standard 
is priced Rs 1/4 and may be had 
ran the Secretary (Administra¬ 
tion), Indian Standards Institn- 
tioo, 19 University Road, Delhi 8 

Somps — The draft is a supple¬ 
ment to the staadanls for soaps 
already imed by the ISI and 
lays down a standard method of 
ampUng and test methods for the 
evaltiatiira of important charac¬ 
teristics of soaps Critical reviews 
and comments on the draft will be 
nodved by the Director, ISI, 
up to September 1,1950 


Gonaanrmtlon of 

Induatrlal Goal 

In oaoxR to coNaaava coal 
reeources in the country and to 
control coal distribution and pro¬ 
duction in industries, steps are 
being taken by the Indian Coal 
Commission to assess coal de¬ 
mands of dificrent industries 
Requirements have been classifled 
under the fdlowing beads 

Coal for boilers, and coal and 
coke for industrial furnaces Boiler 
coals are a^n subdivided into 
(1) industry's boilers, (2) industrial 
power stations, (3) boilers in ther¬ 
mal power stations A systematic 
study of the behaviour of different 
claim and aim of coal with exist¬ 
ing equipment is being made in 
the Research Department of the 
lAmistry of Industry and Supply 
to improve the range of steaming 
capacity and the range of fuel in 
power plants Suitable specifica¬ 
tions for coals (percentage of ash. 
volatiles, fixed carbon to volatile 
ratio, etc ) are being drawn up to 
meet the maximum continuous 
rating and peak load of power- 
station boilers and temperature 
requirements of industrial fur¬ 
naces Coal reauirements are also 
being correlated with production, 
the basis being power require¬ 
ments per unit of production 

Microfilm Service 

Thx Indian Council op Medical 
Research have set up a second 
Microfilm Service Unit at the Tata 
Memorial Ho^ital, Bombay, in 
addition to the unit at the Cen¬ 
tral Reeearch Institute, Kasauli 
The new unit also will supply 
microfilmed copies of articles from 
any scientific journal available m 
Indian libraries 

In order to make available the 
services of these microfilm service 
units, not only to scientific institu¬ 
tions and organisations, but also 
to individual research workers, 
thn IC M R has decided to dis¬ 
continue the mactice of enrolling 
members to the echeme on pay¬ 
ment of an annual subecription 
The charges for mlcrofllmiim work 
are now made at the foUowhig flat 
rates Rs 3 for the first 10 pages 
or any portion thereof, Rs 1/8 
for every subeequent 10 pages or 
portion thereof plus packmg and 
postage 

An eauipment called “ Reader " 
feq|uiied to read the microfilnied 
articles can be obtained from 
Mossrs Kodak Ltd, Kodak House, 
Hornby Road, Bombay 


All requests for microfilming 
work should be addressed to the 
Officer-in-Charge, IC Jd R Biicro- 
film Service Unit, Cmtiml Re¬ 
search Institute, Kasauii or to 
Dr V R Khanolkar, Director 
of Laboratories and Research, 
Tata Memorial Hospital, Parel, 
Bombay 12 


Omitml Board of Foraatry 

The Government of India have 
constituted a Central Board of 
Forestry with the following func¬ 
tions (1) Co-ordination and Lnte- 
mtion of forest poLcy pursued by 
States m the management of their 
forests , (2) adoption of conserva¬ 
tion measures affecting forest 
resources and soil, (3) integration 
of plans for land use and natxmal 
reconstruction, (4) promotion of 
legislation for management of 
private forests in vanous states, 
(5) regulation and development of 
foresft in inter-state river valleys, 
controlled by the Central Govern¬ 
ment , (6) maintenance of adequate 
stands^ of training of officers 
and (7) co-ordination of forest 
researcQ conducted in Central and 
State institutes 


Pan-Iiullaa Ooean 

Sctence CkmgreM, 1951 

Invitations to attend the 
forthcoming Pan-Indian Ocean 
Science Congress to be held in 
India during the first week of 
January 1951 have been extended 
by the Government of India and 
the Indian Science Congress Asso¬ 
ciation to Governments of various 
countries around the Indian 
Ocean The Congress will be held 
side by side with the 1951 Annual 
Session of the Indian Science Con¬ 
gress Association at Calcutta and 
IS being arranged by the 
Indian &ience Congress Associa¬ 
tion through the DeMitment of 
Scientific Research, Government 
of India, who will make the neces¬ 
sary arrangements for the dele¬ 
gates attending the Congress. 

The following countn^ which 
are likely to be interes te d in the 
Congress, are being invited Aus¬ 
tralia, Indonesia, New Zealand, 
Iran, Kenya, Afehanistan, Tanga¬ 
nyika, Malaya. Uganda, Pakistan, 
Burma, Thailand and (^lon 

The objects of the Congress are 
to discoM and promote concerted 
action in renra to scwntiflc prob¬ 
lems spedaUy affecting industrial 
proffresS, commercial interests, 
health, etc, and to strengthen 
the bonds of peace among aU the 
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peoples aronnd the Indian Ocean the BntUi Atomic Energy Re- Departments of Chemistry, Fby- 
Dy promoting a feeling of brother- search Establishment, is being sics and Geology 
hood among scientists and the held in September 1950 at the 

maintenance of harmonious rela^ Oxford University The Confer- /futtaa Ntnal CoU$g$ — A site 
tions between them The Congress ence will last for one week measuring 138 acres has been 

will have 10 sections and the acquired by the Government of 

topics suggested as a basis for Lord Reay Makarashira Indusiriai Inoia in the LAwaons liay area of 
discusaion under each head are Mussum^ Poona — In connection Viahakapatnam at a coat of Rs. 27 
AgricnUnr$ (1) Plant Breeding, with the celebrations of the birth- lakhs for the eatabh^unegt'bf the 
with particular reference to the day of J N Tata, an exhibition, Indian Naval College 
production of improved varieties " the Schoolboy and His Tools or 

of wheat, (2) Soil Erosion and Soil the Manual Training Workshop", NaHonal JnsHt%U$ of Sdsnc^M of 
Conservation Practicea , (3) Tropi- commencing March 3, 19S1, is India Scholarships — The (^uncfl 
cal Agricultural Problems and being organized at Poona by Lord of the National Institute of Scien- 
Use of Imgation Waters Under Reay Maharashtra Indostrutl Mu- ces of India made the following 
Tropical Conditions Bolany (1| seum The exhibition is confined awards at its meeting held in 
Water Economy of Plants, (2) to small appliances and hand tools BCay 1950 Sensor Research Pel- 
Plant Geography, (3) Classlft^- pertaining to all trades and will lowshxps S P Basu (Calcutta), 
tion of Plants Chemistry (1) Phy- remain open for about six Sukh Dev (Puniab) and P B Ma- 
tochemlstry , (2) Forest Products months Further particulars are thur ( Banaras) junior Research 
Economics (1) International Trade available from the Curator of the Fellowships V Chandrasekharan 
of the Indian Ocean Area—Needs Museum (Mysore), A K Chondhnrl 

and Possibilities, (2) Comparative (Calcutta), G S De^mukh 

Consumption Standards of Popu- The Andhra Universtiy has re- (Banaras), B D Mundkur 
lations Pii^icles and Measures ceived a non-xecuTrlng grant of (Bombay), N Sitapati (Amlhia 
Favourable to Removal pf Dispari- Rs 3 lakhs from the Government University), G Venkatachalam 
ties , (3) Factors Determining of India for instituting a course in ( Mysore ) and ( Mrs ) Vidyavati 
Productmtv and Comparative Geophysics (M Sc standard ) and ( Lucknow ) Imperial Chemical 
Cotta of Major Industries Geogra- for conducting research in the Industries (India) Research Fellow-- 
phy 6* Oceanography (1) Nature subject Another non-recurring skips C ^akn^nan (Madras), 
of the Floor of the Indian Ocean, grant of Rs. 2 lakhs has been 1 M Chak ( Bombay), A G K 
Recent Changes of Sea Level and sanctioned for Implementing the Menon ( Madras) and G C Mltra 
Water Circulation m the Eastern expansion plans relating to the (Calcutta} 

Indian Ocean, (2) Climatology 

with reference to the Influence of - - - - - - 

the Asiatic Monsoon on Non- 


monsoonal Cbmates, (3) Over- 
Population and Migration Prob¬ 
lems Geology (1) Origin of the 
Indian O^an, (2) Pre-Cambrian 
Countries. (3) Economic Frob- 
lems Physical Science (1) 
Geophysical Investigations, (2) 
Cosmic Rays and Solar Radia¬ 
tions . (3) Weather Forecasting, 
etc PiAUc Health S* Nutrition 
n) Infoctioas and Quarantinable 
Diseases . (2) Dietary Deficiencies. 
Socsal Sciences (1) Educational 
Standard , (2) Anthzopok^, Cul¬ 
tural Interchanges Zoology 
Q) Comparative Physiology, (2) 
Entomology and Auasitology, 
(3) Bfarine Biology , (4) Genotici 

Atmouaomnents 

The First IrUemahonal Conference 
on Atomic Energy, organised by 


ERRATA 

TAu Journal, 1950. 9A (6), article entitled *' Caustic Soda 
Industry ^ M/s Tala Chermcals Ltd point out that the correct 
production figures for soda ash (p 185 ) at Dharangadhra and 
Mlthapur Works are respectively 18.000 and 28,000 tons os 
estimated by the Indian Tariff Board, and not 50,000 tons as 
reported in the article. 

1950, 9B (6), article entitled " Investigation on Indian 
Radioactive Minerals—III Monasite " page 159. line 7,/or 
F, ( left) read Pg , page 159, line 33, for read R„ . page 160, 
L H col. lino 6,/of Th read , page 160, L.H col, line 
7, for pI” read POj" , page 160, R H col, ref 1 should read 
Nandi ft Sen J sci industr Res , 1950. 9B, 124 

1950, 9B (7), article entitled " Alkaloldal ConstituenU of 
the Bark of B anstaia (Rassaui ) ", pan 161 Since the publica¬ 
tion of this paper, the authors have pointed out that the comet 
m p of Native chloride 2 is 204^ and not 235‘*C as reported, 
page 164 the m p of palmatine nitrate u 239**C and not 245^, 
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Progress Reports 


BOTANICAL SURVEY OF INDIA 

a 

Examination and losMTincATioN of new collec- 
tions. exploratory toun and reorganization of the 
IndUn Muaeain» Calcutta* formed the bulk of the 
work carried oat by the ^tanlcal Survey of India 
during the year (1947-48 ) under review 

Ovtt 2,500 tpecimena were collected during 
botanical excursiona conducted in the Himalayan 
rangea of Sikkim, round about Bolepnr and Sontl- 
nlketon, Chota Nagpur hill tracta of the Singhbhum 
and Rainchi diatricta, Pareahnath Hilla, Topchonchi 
Lake and hills in oast Bihar, Burdwan distnct, 
Gopalpur-on-Sea, the islands in the Chiika Lake and 
parts of the Eastern Ghats in the Gonjom district 
of Orissa The specimens included live and herba¬ 
rium speciraena of Rhododendrons, Primulas, 
Corydalia, Anemones, Abies, Juniperua and other 
alpmea 

The examination of the collections brought from 
the little-explored re^n of the Rampa country 
have yielded some interesting results Several 
new records of plants belonging to the Himalayas, 
Assam, Burma and the Ancuunons have also b^n 
Identified 

In connection with the putting up of an exhibi¬ 
tion of Important medicinal plants of British and 
Indian Pharmacopoeias at the All-India Exhibibon, 
Calcutta, on annotated hat of Indian and other 
medicinal plants classified according to thetr 
therapeutical values was prepared The depart¬ 
ment continued to render useful service as a bureau 
of mformation to a large clientele m India and 
abroad 

A rsview of the progress of botanical studies, 
conducted In India and included in the report, 
reveals that dnung the year under report over 200 
scientific papers, covering such subjects as fosstls. 
algae, fungi, ferns, embryology, cytology, ecology, 
anatomy, morphology, physi^ogy, economic bot¬ 
any, s3rBtainatic botany and tetratology and plant 
distribution were published Fifty-five papers were 
on systematic botany alone The new records 
which ore additions to the published flora of Madras 
are the following (Wall ) 

Mien (LtHMcn cusp%daia H F and T ) (Meniap}, 

CocMotpermum f$Hg%ot%»m Alston Pm^amxgnya 
$cand$nM Croib ( Assam ), Zttypkus glabrn Roxb 
(^rma A Andaman), Pyge%s%m acuminahim Colebr 
BupUnrum mucronaium W ft A PimptiMa Mty- 
fMtfXNM Wall var typicum CBC , W^ndlandia 
orserto, D C , PsycMrta /m/m Ham, Ltnoctera 
mahbaiica Wall, BaUn<^hora tndica WoU, Baia~ 
nopkora diotem Brown, GkKkidum mssamicum Roxb, 
Cwviiiigo r$cufvaia, Opkiopogon intermfidinm D 
Doo, indtea, Lutsa alb^ns Tnn, Micros- 

t 0 gium utonmnikmn (Neea) A camus, AUcira indtea 
Benth, A Btomsont H F, fftb$scus pung$n$ Roxb, 
EfUJmM camoxMm Benth , Stmlax pnAifer^ and 
VU$x p§nduncuimrii Wall vor Roxbuighiono. 

Thm discoveries oooflnn the beUm that there 
ue Btin vast tracts in India where even a prdimi- 
my explontion has not been conducted, and that 
the knowledge of the Indian flora is for from 


complete A very interesting instance of extended 
range of distribution of a very effective medicinal 
plant IS that of VUex p^uncuUxnt vor Roxbur- 
gbiana of Assam, whicn is on acknowledged specific 
for the block-water fever This was colMted from 
the slopes of Dumma Konda Hill (Madras) So also 
Dichfoa f^tnfuga of the Sikkim Himalaya con very 
well be consldored a substitute for ouinine, Midionia 
and Berberls species from which " Berberidin " has 
recently been isolated ore considered to be effica¬ 
cious in diabetes 

The Industrial Section of the Indian Museum has 
been reorganized and the restoration work has 
mode substantial progress and classification, group¬ 
ing and exhibition of certain selected exhibits tove 
bMn introduced Some of the Important senes 
are (1) drugs acting on the various systems in man, 
(2) tropical and snb-tropicol fruits, (3) vegetables 
classifiM under root vegetables, leaf vegetables, 
fruit vegetables and (4) feeder 

Story method " of display, a new technique 
employed in some leading institutions abrc«d, has 
been introduced for the first time m the Indian 
Museum Among the new exhibits arranged on 
these Imea, menuon may be mode of the ^ Story 
of Paddy from Grower to Consumer ", ** Story of 
Tobacco from Field to Factory", " Story of 
Rubber ", " Story of Indigo " , each story is told 
through specimens. photoS^phs, colour^ paint¬ 
ings and models A diaro^ on " poddy cultiva¬ 
tion" consistmg of 20 units of 6 models showing 
ploughing of the field, sowing, transplanting, 
harvesting, threshing, milling, par-boiling, stocking 
and transporting, was another exhibit prepared 
for the museum Other new additions to the 
museum comprise of interesting and valuable 
collections of timber, food and fodder crops fibres, 
cotton, narcotics, beverages, crude drugs, minor 
forest products, etc 

ROAD RESEARCH IN ENGLAND 


Work on traffic flow, road surfacings and 
plant and machinery figured most prommently m 
the activities of the Road Research Laboratoiy, 
Britain, reviewed in the report for the year 1948 
{Road R$uarck, 1948, ^ V5 0, price 2s ) 
Preliminary surveys of traffic in built-up areas, 
utllizmg observer-cars, timed over selected stages 
of the route, have resulted in a technique from 
which the reaulred data con be obtained with the 
minimum of labour Methods of conducting 
" before and after" studies have been devised 
which should assist highway authorities to assess 
the value of traffic chonra Zebra pedestrian 
crossings, which bod been developed the previous 
year on a model scale, were tested on a full scale 
at a few sites with the object of studying the effect 
on the b^viour of drivers and pedesteions. and 
a marked improvement in the bdaviour of both 
has been notim FoUowing a survey of headlamp 
dozsle conducted daring the year, regnlationa have 
been iseued fixing a minimum height for lamps on 
vehicles. The work on broking testa has provided 
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inlormAtion on the beet fmn of teetuig and on the 
CMldltlo^ of vehicles on the road 

The Laboratory has been successful in develOT 
ing improved forms of portable automatic traffic 
counter and speedometer the speedometer can 
be employed to divide vehicles into speed groups 
or whm connected to a recorder to record data 
from which the speed of each individual vehicle 
may afterwards be deduced 

An unproved method of determining the suction 
moisture content relationship for soils has been 
developed and has been employed to examine 
mathematically the equilibrium df moisture dis 
tnbution in saturated clays 

Research on soil stabilixation has been mainly 
directed to improving the constructional methods 
used in the soil cement process Expenmental 
trials have shown that the crushing strength of 
the soil cement is mainly dependent on its state 
of compaction and the highest strength u obtamed 
at maximum dry density irrespective of the mois 
tore content During an investigation of soils 
from Abadan Iran it was found that the p r esen ce 
of 1 to 2 per cent of sulphates led to the disintegra 
tion of samples of the soil stabilized with cement 
This was attnbuted to the cryatallisaiton of the 
salts following the evaporation of moisture from 
the specimen 

A ^perty of aggregates that has so far received 
little attention vu the degree of ronndness of the 
mdividnal particlea has been investigated This 
property which is the mam distinction between 
gravels and crushed rocks is known to be of signl 
ncance in road making since it affects the work 
ability of concrete and the stability of bituminous 
Burfacings It has been observed that the pre^r 
tion of voids in a fully compacted aggregate of a 
given nadmg is detenmned Wgely the round 
ness of the particles * 

The ultrasonic method of concrete tesbng 
developed in 1946 47 mvolving measurement of 
the velocity of propagation of an ultrasonic pulse 
has been found useful in testmg the quality of 
concrete in the actual structural member 

A test has been developed to measure the sus 
ceptibihty of road tar to deleterious oxidation 
The test is employed to obtain data on 
reproducibility of tar compoaition The suscept 
ibllity of tars to oxidation can be reduced if the 
phenolic constituents of the tar are removed 

Crystallization of hydrocarbon constituents has 
been found to develop in certain hiA aromatic 
tars thereby affectmg tbeir durability on the 
road The addition of 10 per cent (by weight) 
of a hard grade of bitumen to Ihe tar was found 
to retard crystallizatioa It is also prevented if 
the fluxmg mis used in the preparation of the tar 
were cooled and filtered to remove crystallme 
matenali 

An empirical teet has been developed to deter 
mine the amount of potentially crystalline matenal 
m a tar the method involves measaremeot of the 
amount of crystalline matenal in the ml distUhog 
from the tar at temperaturea below 350*C 

FOOD RESEARCH IN BRITAIN 

The bspomt or the Food Imvestioation Boaed 
D S I R London for the year 1948 (H M SO 
price 9d ) contains mai^ items of qiecial interest 


Notable advances have been made m the develop 
ment and af^ilication of diqdacement chromato 
gimphy by means of columns packed sdth hm 
exchange materials end of filter paper ebromato- 
graphy Thew two methods greatly facilitate the 
quick separation and identifiMtxm of substances 
often present in small quantities in complex 
mixtures and are bemg applied to the aeparabon 
and tdentilicatioa of thd pQl 3 macchande oompo 
nenta of the plant cell wall the isolation of organic 
bases and amino aods from protem hydrolysates 
and separation of the flavonoid and anthranoid 
pigments and other phenolic constituents of plants 
in Older to im^ve the quantitative analysis of 
amino acid mixtures on the paper chromatogram 
a continuous recording device dm been devdoped 
which measures the change in conductivito at a 
given place on the paper while the solvent is flow 
mg between electrodes Ammo a cid s do not 
poesew an appreciable conductivity in neutral 
organic solvents hence a new range of ac i dic sol 
vents has been developed in which the amino 
acids largely function as bases The presence of 
an ammo in the solvent passing the electrodes 
effects a distmct change in its conducbvity the 
change being approximately prppmiiona] to the 
c on centr ation of the ammo acid 

Experiments on the refrigerated gas storage of 
bananas have revealed that an accumulation of 
carbon dioxide together with other volatile products 
of fruit metabolism in the atmoephere do not 
prolong their storage life Osone is now being 
Introduced to destroy the ethylene and other 
volatile substances produced by the fruit the 
accumulation of which under conditions of ret 
tncted ventilation imposed m gas storage appears 
to accelerate npenmg even in the presence of 
carbon dioxide In mis respect apples and pears 
differ from the banana 

An improved metlMd of freezing herrings m 
metal contamers at a higher temperature than 
by air blast or mulb plate freezing methods has 
been devised Hemngs can be frozen down to 
—15X m about two and a hall hours m bnne at 
—21^ and may subsequently be stored at —20X 
with little change of flavour for 4 to 6 months res 
pectively 

The study of the physiolomcal factors affectmg 
the ascorbic aod content of cross seedlmn and 
potatoes has revealed that salts which raM the 
pH of the cell sap increase the synthesis of ascorbic 
acid A relationahip has been obeerved between 
the aacorbio acid and sucrose content of stored 
potatoee at 10*C Storage at low temperature 
produces s temporsry increase which varies with 
the maturity of the potatoes and the length of thar 
previous storage poiod 

Active Invertase preparations have been obtained 
fnmi young Braml^ s seedling apples by the alka 
line buffer extraction method followed by firac 
tional precipitation 

The palatabihty chemical compoe i tton and 
methods of improving whale meat were examined 
with a view to utUuing it for human oonsomp 
tion Important relations have been established 
betwe en me physical conditions of the meat its 
and the state of ngur mohtt Based on these 
results standards have been drawn up by the 
Ministry of Food for the inflection of while 
meat 
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INDIAN PATENTS 


The following is a list of a few of the Patent Applications 
notified as accepted in the GauUe of Ituha Part II Section 1 
for June 1950 


42383 Synthetic polymenc compocition Ccndent 
mono or fofy hyiroxy ikenol and phenol 
empkomtc meti w$lk an aldehyde %n alhahne 
numum — Ths Fkrtiubbks ft Chsmicals 
Travancou Ltd 

42486 Contumou* manufacture of snperphoflphete 
Unng a mtxhtrr of phosphortc and or rutphuru 
actd or both nntk ntirte ac%d — MAfrurAcruRKi 
Db PaoDuin Cbimiqubs Du Nord EfTABLiAas 
lUNTi KUHLHAinf 


42433 Aromatic mtro compounds 1 phenyl 1 1 
i-dtaeyloay 2 acylamino propane is nttraied mtth 
suiphunc acid nUnc actd mtshtre to obtain 
1-^a mtro phenyl 1 2-dtacyloxy 2 acylamtno 
propane — Parks Davu ft Co 


41560 New dyeatuft Treating thionrea noth com 
pound contaimng at least one halogen substituted 
methyl group hiShed to aromatic nucleus through 
an atom or group — 1 C 1 Ltd 


Wmd * Uiifed moama 


42701 Refining vegetable and animal oila Neu 
trahMing tnsufictently free fatty acids foUommd 
by preapUating pipaent and colouring matter 
w meant of ^Oong lye ^ Aktubolagbt 
Sbparator 


41831 Nodular cast iron M^ng a carbide metal 
staJbihnne agent to a moUen cond^4m then 
grapheHting the melt and pounng a cashng from 
the meU -^mallby 

41832 Detolphnmatioa of iron and steel with 
metal hydndcs Introducing a reagent com 

at least one metal kydnde im a mats of 
moUen ferrous melal to reduce sulphur content — 
SUALLBV 

41837 Distillation of aluminium from aluminium 
alloys Repeatedly circulating the molten metal 
fAroRgA a lorn pressure reaction chamber fivm 
keo accestMe reservoirs at normal pressure — 
iNTBRNATIOirAL AlXOVS LTD 

Mtor * Kstbw PnHurti 

42519 Condenser rabbmg aprons for textile appa 
rmtns Apron as an endless belt has at Uest 
operative surface formed of matured or ornthetic 
fObber eompoaUum and grooved hehceuly from 
end to end — Abdbb Rubbbii Co Ltd ft 
CLBMBim 

rnmm Otay ft OleM Pwfti rt i 

42215 IMranUc oenwnt compositions Contatmng 
04N«5 per cent ft 0 1 per eMf based on the 
umght of cement of an alky^henyl eulphouaie 


containing 9 ft 18 eerbon atoms — Thb Master 
Builders Co 


42144 Automatic looms for wravmg Shuttle 
having a recess to be engaged by a weft cutter 
when the shuttle » properly box A but IA« cutter 
when incorrectly positioned u pushed to put 
the cop leading mechanism out of actum — 
Shiuwbll 

41756 Breeding and reanng apparatus for silk 
worms The frame having plurality of trays and 
the movable trays arrang^ each above the fixed 
trays — Jarbs 

42728 Apparatus for dyemg yam in package form 
rarticuJarly to spmdles for supporting packages 
during the dyeing process A spinlde assembly 
comprising a sohd rod tn threaded engagement 
With a tapered sochet having a sohd po^on and 
a longitudinal bore for passage of dye liquor — 
Stibmbn 


42328 Manufacture of carbon moulded bodies 
Moulding to the destred shape a mixture of 
powdered coal and plmsticinng agents and firing 
the moulded shape under non oxidising condi 
hone at a controlled rate of temperature — CD 
Patbnts Ltd 

42635 Sifting sieving or sorting machines for tea 
or other commodity 7 he sieve is ac t uated by 
a driving shaft which has a counterwetgkt 
mounted thereon which heeps the machine ta 
balanced posthon — Dbwar ft McLeod ft Co 
Ltd 

40668 Lubricating compositions Cofiml of a 
lubncatine otl base and a minor proportion of 
the sett of petroleum sulphonic acid sm a poly 
valent metal salt of an organic ditkiophosphoric 
acid — Wakbfibld ft Co Ltd 
41003 Colour correctioa in colour photography 
Stepping up the densities of the magenta and 
yeluw image layers of a transparency positive 
or negative by an orange filter in a positwe 
process or a cyan filter in a negative process 
during the exposure of the film Hattandi 
42257 Improved windmill MuUiphc^ of mngr 
huving concave and convex side both lengthwise 
and breadthwise wings being secured to rings on 
a shaft held oerHcalfy over the tower — Cn audary 
41688 Improved windmill Comprising a fraane 
worh supporting a vortical dnmng diaft rotated 
by two or more paws of wings located on# above 
tie other each pair comprteing two blades htngedly 
mounted at their upper e4ge to a frame fixed 
centrally to upper part of the driving ekt^ ^ 
Grbbm 
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Patented Inventions of the G)uncil of 
Scientific & Industrial Research 


STABILIZED DIAZO SALTS & 
ISODIAZOTATES 

Patent No. 33361 

R J Moualim ft K Vbnkataraman 

StABILIZXD DIAZO SALTS AND ISODIAZOTATBS ARB 
prepared from mono- or di aminoanthraquinones 
for use in dyeing and printing The diazotization 
u effected by making a fine paste of the powdered 
base with concentrated hydrochloric acid and 
adding solid sodium nitnte One molecule of the 
base requires 7 to 10 molecules of hydrochloric acid 
Diaiotization is earned out with the theoretical 
amount of sodium nitnte and the end point is 
determined bv using starch iodide as indicator 
The diazo salt is precipitated either by adding 
anhydrous sodium sulphate or zinc chlonde to the 
diazotized solution ^e duuotized base or solu 
tion IS treated with caustic soda or caustic potash 
for obtaining stable isodiazotates A 50 per cent 
aqueous solution of the alkali is used a mixture of 
the diazotized base or solution and the alkali solu¬ 
tion IS heated to a temperature ranging from 115" 
to 125"C for the separation of the isodiazotates 
Excellent yields of the diazo salts of remarkable 
stability to neat are obtained by employing this 
new method of diazotization which also avoiu the 
use of expensive solvents 1 he diazo salts prepared 
in this manner are readily soluble in water and 
give a variety of shades including yellow, red, 
maroon, claret, brown and black when coupM 
on the fibre with commercial * naphthol The 
azoic dyeings are of good fastness to dry robbing 
and of moderate fastness to wet rubbing AH 
the combinabons except the blacks and yellows 
are of excellent fastness to bleaching The kier- 
boiling fastness is good the yellow and oraMe- 
brown shades being of inferior fastness The 
fastness to light is exceUent for all combinations 


2 t 4-DlGHLORO.l-AMINOANTHRA- 
QUINONK 

Patent No. 34311 
British Patent No 634646 
S G Bbdxxar ft K Vbnkataraman 

According to thb present invention, 2 
dichloro l-aimnoanthraqninone is prepared 


directly chlorinating a-aminoanthraquinono m 
glacial acetic acid suspension by buDblmg dry 
gaseous chlorine throngn the snspensiOD at 90" to 
100"C The product tens obtained is purified by 
crystallisation from suitable orgaruc solvents like 
solvent naphtha 

ExampU — Ten parts of a-amlnoanthraquinone 
are suspended m 100 parts of glacial acetic acid 
and at 100"C, 8 5 parts of dry chlorine are passed 
in at a moderate rate A vimrous mechanical 
agitation is maintained dunng trie reaction which 
IB complete m 3 hr At the end of the reaction 
the mixture is cooled and the product crystallizes 
out The crude product so obtained may be puri¬ 
fied by recrystallizing from solvent naphtha 

When pure, it is in the form of reddish-brown 
needles m p 205"C It dissolves spanngly in 
ether and readily in glacial acetic acid and solvent 
naphtha The eolation in concentrated sulphuric 
acid IS yellow 


ANTHRAQUINONB ACID DYESTUFFS 
Patent No 34310 
British Patent No 634645 
S G Bedbkar ft K Vbnkataraman 

Tbb authors have found that thb 2 4-di- 
chloro 1 aminoanthnquinone can be conveniently 
employed for the manufacture of acid dyestuffs 
2 4-t5ichloro-l-anunoanthraquinone is heated with 
an organic base such as aromatic amine if desired, 
in the presence of a catalyst or acid bmding amt, 
the pTMuct bang solphonated prior to or follow¬ 
ing purification Examples of orgamc bases used 
or^ iolutdine, aniline 

^ampU — Three parts of 2 4 dichloro 1 ammo- 
anthraquinone are dissolved in 30 parts of amyl 
alcohol and refluxed with 5 parti of p-toluidine, 
1 part of anhydrous sodium acetate, ^ part of 
annydrous copper sulphate and ptai of copper 
bronze, till the reaction is complete The solvent 
18 then removed by steam distillation and the 
residue is purified by washing with 40 ports of a 
hot, low boiling orgiw sedvent like alcoiKd The 
unfied product is solphonated by treatment with 
ports of sulphuric acid monohydrmte at 100"C 
so as to obtain a product soluble in bmling 
water 

4- The products dye a beautiful blue on wool The 
by dyeings poss es s good fastness properties 
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The Indian Salt Industry 


T he Report of the Conumttce of Salt authonties aver that the electrolytic chlo 
Experts constituted by the Govern nne cell is the fundamental ba^ of the 
ment of India in Apnl 1948 which prodigious array of organic chemicals The 
has now become available deals production standardimtion and utilization 
comprehensively with the present position of a raw matenal so basic to the chemical 
of the Indian smt mdustry and discusses the industry and yet so abundant diould 
directions in which the mdustry should be necessarily receive senous attention The 
developed so that it may attam within a example of Dow Chetmcals Ltd illustrates the 
short tune the status it is entitled to by possibilities for the production of chemicals 
virtue of its importance as an article of food from the hmitless deep and thanks to the 
and as a basic raw matenal for the heavy research programme consistently fostered 
chemical industry With the abohtion of by the enlightened founder of the organ 
the excise duty on salt the present Salt ization Dr Herbert Henry Dow a gigantic 
Department of the Government of India chemical mdustry based on common salt has 
has ceased to be a revenue<ollectmg organ been built up That similar possibihties 
ization its functions have to be oriented to exist m India has been amply demonstra 
those of a development department How ted Iw the pioncermg efforts of the late 
should the Department be reorganized so Mr Kapilram H Vatol who planned and 
that it may fulfil its new responsibi directed the salt works and the by product 
bhes? What are the problems of the salt plants at Mithapur Such developments 
mdustry which await mvestigation and are however exceptional the Indiim salt 
researen so that it may develop mto its industry remains byandlaige marecumbent 
full stature ? These are the questions whidi and primitive condition and traditional 
the Report d i scusses m a refredimgly realistic rule of thumb methods uninfluenced by 
manner modern technological developments operate 

The Committee confirms the view gene m salt production The salt manufactured 
rally held m knowledgeable circles that salt in many areas is sub standard and that m 
production m India can be mcreased within some areas such as Didwana is unfit for 
a diort penod and that self sufficiency with human consumption The mdustry is m 
regard to this vital requirement of the dire need of techmeal aid and the time has 
population can be attamed Urgent as the amved for directmg senous attention to 
ImpFoveinent m quantitative prMuction is imj^ving the quahty of Indian salt 
the need for raising the qruJity of salt and The industrial jdants at Mithapur for the 
for recovering the valuaue by products of ^tematic recov^ of magnesium chlonde 
the salt mdiutry is no less uripnt and un magneuum sulphate potassium chlonde 
portant It must be emphasized that bromme and more recently gypsum pro 
common salt has the unique distmction of vide an object lesson m the utilization of 
being the foundation matenal for the great marine salts for the devdopment of chemical 
modem chemical mdustry The Leblanc mdustry The unique resources of the land 
process for making soda ash from common locked lakes of Rajputana have so far 
salt IS regarded as the begmnmg of the received but scanty attention These inland 
inorgaruc diemical mdustry Competent lakes represent vast chermcal reservoirs 
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constantly replenished by streams flowing 
over salt beamg beds The sjMntaneous 
salt formed in the Rann of Kutch and 
distributed over the catchment area of the 
lakes by stormy winds is dissolved by ram 
water and earned to the lakes whose salt 
contents are thus continuously ennehed 
The resources of some of these lakes are 
mexhauatible Like the Salt Lakes of Cali 
forma and Nebnska the Great Salt Lake 
of Utah and the Dead Sea the Raiputana 
desert lakes provide resources wluch await 
exploration and planned exploitation Chma 
tic conditions prevailing in the lake areas 
are conducive to the development of the 
industry Low rainfall long periods of dry 
weather high winds and fairly high tern 
perature provide ideal conditions for solar 
evaporation The climate is a most valuable 
asset next only to the richness of the lakes 
By supplymg proper conditions for the 
crystalkmtion or marine salts it is possible 
to separate the valuable salts from those of 
lesser value and individual salts from their 
mixed solutions The Deseri Chemical Co 
of Cahfomia recovers from the salme water 
of the Dale Lake (which is similar in many 
respects to the lake water of Didwana) not 
only common salt of high quality but also 
the valuable by product sodium sulphate 
The Pal^ne Poi^ Ltd has been exploiting 
the resources of the Dead Sea for the ex 
traction of potassium salts and bromine 
Saence and technology provide the means 
for utilizmg the natii^ resources of the 
mland salt lakes for building up chemical 
industnes 

The vraters of Sambhar and Didwana 
lakes are nch sources of sodium sulphate 


sodium carbonate and sodium bicarbonate 
For every ton of common salt recovered 
from Didwana Lake it is possible to recover 
I to i ton of sodium sulphate This valuable 
matenal has many mdustnal applications 
among which may be mentioned the pro¬ 
duction of caustic soda and sulphuric 
aad by electrolysis The recovery of all 
these by products would not only help m 
buildmg up a flounshing chemical industry 
but at the same time also improve the 
quahty of salt produced and lower the costs 
of production 

llie Indian salt industry poses many 
problems for solution The S^t Research 
Committee of the Council of Saentific & 
Industrial Research which is fully seized 
of their importance has already imtiated 
a few research projects of practii^ impor 
tance The Committee of ^t Experts has 
recommended the establishment of model 
factories with facilities for undertaking large- 
scale development programmes in the 
more important salt produemg regions This 
recommendation is opportune and must be 
welcomed If this recommendation is ac 
cepted and brought mto effect new facihties 
would become available for the commeraal 
utilization of the results of research and 
inquiry sponsored by the Council of Saenti 
fic & Industrial Research Knowledge and 
means for acquiring more knowled^ required 
for solving the prcmlems of the SdJt mdustry 
exist What is needed now for developing 
the industry is a determmed effort by aU 
concerned — scientists technologists and 
industnalists—to put knowledge mto action 
to transform plans and visions mto pkmts 
and processes 
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Characteristics of the Ionosphere 
over Calcutta (June 1950) 


S S BARAL R K MITRA D C CHOUDHURY. 
R B BANERJEE & A P MITRA 

Ionosphere Laboratory Umversity CoU^e of Scunce Calcutta 


T he following are the umosphenc data 
observed at Calcutta for the month 
of June 1950 

The mean hourly values of the 
penetration frequency of r^on E and the 
penetration frequencies and virtual heights 
of r^;ion F, are represented m Fig 1 m 
mjdiical form The figures are obtamed 
nom average values of mta taken for each 
hour of the day for 5 days a week Fig 2 
gives the prediction of the maximum usaUe 
frequenaes for different distances of trans 
mission by reflection at the F region over 
Calcutta for the month of September 1950 
Table I records the occasions dunng 
rontme observations when sjporadic £ ion> 
uation was observed and the correspond 



S nouBS 54 iqMom ahiao of G If T 
Flo 1 — JuNB 1950 



At poimt of aiFLicTtoN 

Fig 2 — PasDicTXD MUF via Fg laybi 
DUBINO THB MONTH OF SaPTEMBBa 1950 


mg values of penetration frequenaes and 
heights 

Sporadic E ionization was found to occur 
frequently during evening and night and 
sometimes dunng the afternoon Sporadic 
£ occurred more frequently dunng night 
than during day m the present month 
Region F| ionization was found to remam 
BtMdy up to midnight and durmg the evening 
there was a slight nse The rail m loniza* 
tion during night is very slow and the 
lowest value of TF, reached (68 Me /s ) 
IS several tunes hum than the oones* 
ponding value (3 0 Me /s ) dunng the last 
wmter months 
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TABLE I 




TABLE 

1 —COfrttf 



Koimi ft 

Date 

Houm 

^8. 


Momtm ft 

Date 

Hovee 


VBAI 





VkAR 



He 




Me 

Km. 




Km- 

June lUO 

1 

00 00 

0 00 

180 

June 1260 

16 

20 00 

a 86 

106 


0100 

a 70 

106 


82 00 

4 00 

ISO 



0200 

8 00 

100 








IHOO 

8 80 

20 


16 

00 00 

0 60 

160 


1 


17 00 

4 16 

W 



2100 

4 10 

105 



18 00 

4 16 

186 



28 00 

5 00 

180 



2100 

8 00 

180 




4 20 

lOS 



28 00 

4 00 

106 


8 

00 00 






0100 

4 10 

180 


17 

00 00 

a 70 

00 



02 00 

8 20 

100 





18 00 

4 80 

100 


10 

22 00 

8 00 

105 


8 





10 00 

BO 00 
2100 
1200 

4 20 

8 60 

4 00 
a SO 

180 

186 

120 

100 


20 

08 00 

08 00 

04 00 

16 00 

4 06 

4 60 

4 60 

4 60 

106 

120 

180 

180 


7 

17 00 

18 00 

8 70 

4 26 

105 

120 



1700 

18 00 

4 00 

4 06 

106 

120 



10 00 

8 00 

ISO 








20 00 

8 16 

100 


21 

2100 

8 86 

106 



2100 

6 20 

160 



2200 

8 86 

00 



2100 

4 60 

160 



28 00 

4 10 

120 



28 00 

4 00 

186 








00 00 

6 00 

186 


22 

28 00 

8 00 

106 


8 





07 00 

4 20 

120 


£3 

00 00 

4 26 

120 


0 

01 00 

6 00 

ISO 



04 00 

3 00 

106 



02 00 

4 20 

180 



28 00 

8 60 

106 


14 

BO 00 

4 16 

120 


24 

00 00 

4 06 

106 



2100 

8 70 

106 


■■ 

0100 

a 00 

180 



22 00 

8 60 

106 



08 00 

8 40 

106 


Electronic Meteorological Instruments 
in the India Meteorological Department 

S P VENKITESHWARAN 

Inairuments Section, Meieorologtcal Office, Poona 


T he techniques of electronics have 
found application in many branches 
of experimental science In meteoro* 
logy, the tendency to use these 
techmques has been gromng rapidly and, 
m India, vanous instruments em{doying 
radio tubes are being designed or are being 
used for meteorological observations on 
the ground and m the upper air. Some of 
the instrumento designra and in use by 
workers m agncultural meteorology at 
Poona have bm descnbed in a paper bv 
Ramdas^ The present paper describes bnef> 
ly a few of the other uistmments designed 


or in use m the India Meteorological 
Department. 

The Radiosonde 

The first instrument to be designed and 
constructed was the radiosonde to measure 
the pressure, temperature and humidity in 
the upper air This consists of a metetmi* 
graidi in which the elements which vary 
wiui pressure, temperature and humidity 
modulate a light sm^e-valve wireless trans¬ 
mitter on a wavelen^ of about 4 metres. 
The wireless simals are received and recorded 
on the ground with special equipment and 
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the data evaluated Two types of instru 
ments are in use by the Department one of 
yfhxcti was develops at Delhi and employs 
a small dock work rotating a special contact 
mg arrangement to transmit the signals This 
18 m r^iiar use at four observatories in 
India The second type (Fig 1) which was 
designed at Poona and is now in use at eight 
stations m India employs a paper fan 
rotating during the ascent of the l^oon and 
operating a different type of switching 
arrangement These instruments have been 
described m some of the pubhcations of the 
India Meteorological De|Mutment‘” Many 
accessones required for their manufacture 
cahbration etc have been designed and 
constructed** The ground equipment to 
receive and record the wireless signals from 
the F type meteorograph sent up with the 
balloon is shown in Fig 2 

Tht Radar 

A later and more recent apphcation of 
electronic equipment for the measurement 
of meteorological elements has been made 
by using the radar Knowledge of the 
speed and direction of the wmd in the upper 



Fio 1 — F TYTB MXTSoaooaAra 



air IS helpful for the forecasting of weather 
and this mformation is normwy obtamed 
by observing the movement of hydrogen 
fined balloons with the help of theodolites 
This method fails completely during bad 
weather as the balloon cannot be followed 
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whe^ it enters the cloud No mformation 
about wmds will, therefore, be available 
above the doud base, Thu difficulty has 
been overcome meteorologut by 

adapting the radar for thu purpose. An 
artinciaf target u suspended from the 
hydrogen-filled balloon to reflect the energy 
from uie radar transmitter and thu enables 
the position of the balloon to be located in the 
sky. It IS thus possible to obtam lnfo^m»^ 
tion about upper wmds to great heists 
even above the doud base and at mght 
when the usual theodohte method fails 

The India Meteorological Department has 
acquired a few radars which are being used 
regulariy at the observatones at New Delhi 
and Poona Thu radar (A A No. 3, 
Hk III) u of the early type and works on 
a frequency of 204 me One Yagi array 
u usra for transmission and four Yagi 
arrays are used for reception through a lote 
switching arrangement (see Cover). The 
range is detemuned by an automatic range 
unit. The balloon is tracked both m eleva¬ 
tion and azimuth by two observers and one 
observer keeps note of the range Comer 
reflector type of targets are efficient at 
microwaves, but they are not so effective 
at 200 me. and, therefore, crossed dipole 
taii^ts are us^, which absorb the 
radiation of the radar transnutter and 
le-radiate. 

The method of determining upper wmds 
with the radar by using a passive target, 
le a target which does not originate a 
signal but merely reflects the inadent 
energy, has some disadvantages. Usually, 
only shorter ranges are obtBonable with 
raturs The greatest handicap u the ground 
clutter and other unwantwl echoes which 
tend to mask the desired signal. This 
difficulty can be overcome if, instead of a 
passive target, a small wirel^ transmitter 
on 204 me u attached to the balloon, which 
can be followed with the receiving equipment 
of the radar. Equipment employing active 
targets u more expensive, if emjmyed only 
for obtaining upper wmd uiformation. How¬ 
ever, active targets are employed in all 
types of radio-meteorographs and, as such. 
It should be possiUe to track them with the 
recdvihg equipment of the radar for upper 
wmds. Maximum advantages will be obtun- 
ed from the radar if it can m used to follow 
both active or passive targets. When an 
active target like the radio-meteorograph 


signaller is fdlowed, the transmitter in the 
TMar set enll not be operated.. 

Eariier observatuns on the influence of 
the tnq) 08 |fliere were found to be most 
marked for radio-wave trajectories near the 
surface of the earth, and they were mostly 
reports of unorthodox vision be 3 mnd tliie 
geometrical horizon, maximum lanm some- 
tunes extending to even ten tunes the 
distance of the geometrical horizon. This 
started a new branch of study of propagation 
of these waves and how th^ are mflu- 
enced by the meteorological conditions of the 
atmosj^ere Some interesting observations 
regarding the behaviour of the radar waves 
on 204 me, when empk> 3 red to fidlow 
balloons carrying dmole tari^s, have been 
made at Poona. It is ol»erved that m 
certam seasons and under certam temperar 
ture and himudity distributions, reflections 
from the balloon target are lost bdow 
certam angles of elevation Detailed exarm- 
nation of thu ^tenomenon u on hand. 

Though the India Meteorological Depart¬ 
ment hM, at present, the old Wpe of radars 
operating on a wavelength of 1 5 metres. 
It u most likely that a few radars operating 
on much lower wavelengths, of the order of 
about 10 cm. or less, may be obtained in the 
near future When radio waves are inadent 
on ram drops, a part of the energy u 
abSOTbed and a part u scattered Diie to 
these processes, the madent beam u atte¬ 
nuated and this effect increases as the wave¬ 
length u seduced. The effects are not 
important on wavdengths of one metre and 
above, but become appreoaUe at wavelengths 
of 10 cm. and below The scattering 
water drops or preapitation m frozen form are 
observed as radar echoes, and the meteoro¬ 
logut u able to get from them an idn of 
the distances of the region of preapitation 
and also the dutnbution of ram in the 
weather {flienomenon. Radars operating on 
such short wavelengths can be used both 
for tracku^ balloons with suitable targets 
for detennuung upper winds and in connec¬ 
tion with storm oetection and consequent 
improvements m sbrnt-range weather fme- 
casting. 

Ofstant msadlng Wind Instnmisiits 

With the increased use of aviation for 
avihan tranqxirt, the demand for meteoro¬ 
logical reports from aerodromes have also m- 
creased considerably. The data have to be 
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Fio 3 — Thf distant ksading jklectronic 

WIND SPEED IMDICATOS 


supplied both to the planes in the air and on 
the ground with the least delay Different 
types of instruments have been designed to 
measure the velocity and direction of the 
surface wmds from the room of the observer 
without gomg up to the anemometer 
or windvane which are usually located 
m places which are not easily accessible 
The Instruments Section at Poona has 
developed a distant reading wmd speed 
mdioator and a windvane using Sdsyn 
motors* ( Fig 3 ) In the electronic wind 
speed m^cator a radio frequency voltage 
of 30 kc IS generated in the observers 
room and fed through a pair of cables into 
a coil fixed m a box at the foot of the 
spmdle of the 4-cup anemometer Another 
ochI is fixed ]ust below the first and the 
voltage induct m this is fed to an amph 
fier m the observers room through a ^r 
of cables A brass cuxnilar vane with ten 
sectors fixed on the anemometer spindle 
rotates m the space between the two coils 
and vanes the mutual inductance between 
them The mduced voltaro m the second 
ary coil is modulated by the rotation of the 
vane and the modulation frequency will be 
proportional to the rotation of the spindle 
1 e the veloaty of the wmd The mduced 


voltage is amplified and the varying portion 
of the voltage which is obtamed after detec 
tion IS converted into square wave pulses 
of constant amphtude and then fed into a 
frequency discrimination arcuit which indi 
cates the frequency of the modulation by 
means of a microammeter cahbrated in 
miles per hour The direction of the wmd 
IS obtamed at a distance by coufding a 
Selsyn motor to the spmdle on the vane 

The Gellometer 

The knowledge of the height of low 
clouds IS very important to the aviator 
At night it IS determined quickly by measur 
mg the angle of elevation of the illummated 
patch under the base of the cloud from a 
vertical beam of light from a searchlight 
situated at a known distance from the place 
of observation However this method can 
not be used during the day A photo 
electnc method of mcasunng cloud heights 
in the day time has been developed in the 
USA The light spot on the cloud cannot 
be seen in the day time as the bnghtness of 
the underside of the cloud is very much 
brighter than the spot When a m^ulated 
light beam is us^ and a photoelectric 
telescope which is sensitive only to the 
modulated beam and not to the steady 
light of the day is employed the angle of 
elevation of the illummated patch can be 
detemuned It appears that the circuit we 
have already emplo)rcd m the Poona electro 
me anemometer appears to be suitable for 
this purpose Steps are being taken to 
design in our laboratones a ceilometer on 
the above hnes which can be used to deter 
mine the height of the base of clouds both 
by day and by night 
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Fluidization—A New Technique : Part I 


M S IYENGAR 

Central Laboraiones for Scunhfic S' Industrial Research, 
Hyderabad ( Deccan) 


O NE of the outstanding achievements 
of chemical engineenng m recent 
years which has revolutionized a 
number of mdustnes and which has 
opened up new possibilities in other indus¬ 
tries IS the technique of fluidization It is 
only m recent years that the importance of 
this technique is being more and more 
realized and a number of countnes mcludmg 
India are engaged in intensive research on 
its apphcations In this paper, an attempt 
has b^ made to present the sahent fea¬ 
tures of fluidization its apphcations to a 
few mdustnes, and mdicatc the recent trends 
m its development 

The impartmg of certam fluid charac¬ 
teristics or properties to solid particles is 
known as flmdiration When a stream of 
fluid 13 passed upwards through a mass of 
sohd prides, reproducible changes m 
physicd behaviour are observed whi^ pass 
through successive stages as the veloaty 
of the fluid IS increased When the veloaty 
of fluid flowmg up through a mass of sohd 
particles is msufflaent to lift or support any 
of the sohd, the mass is called fixed or 
moving bed dependmg on whether the sohd 
is stationary or movmg with respect to the 
contamer With mcreasing fluid veloaties 
m the absence of chaneUing, the pressure 
drop through the bed rises until it approaches 
the net effective weight of the sohd per unit 
area, when the pacing arrangement of the 
particles becomes more open so that the bed 
expands, with further shght mcreases m 
veloaty, the particles are fully supported 
and the expanding bed becomes fluidized 
Just at the point of fimdization the mass 
may form a qmescent flmdized bed. With 
hquid-sohd s^tems, further mcreases m 
flmd veloaty give a progressive separation 
of the particles which remain mdividually 
and uniformly dispersed m particulate flmd- 
ization With many gas-sohd systems, the 
bed expands to only a limited extent and a 
portion of the gas tends to accumulate m 
gas pockets or bubbles passmg through the 


fluidized bed m aggrerative fluidization In 
small tubes, the bubmes may grow to a size 
substantially fiUing the cross-section of the 
vessel resultmg m slugging Normally, 
however these bubbles remain small wiui 
respect to the vessel and the mass becomes 
a turbulent flmdized bed Such a turbulent 
bed can even be mamtamed above the free- 
faUmg veloaty for the sohd particles m a 
gas-sohd system if the rate at which sohds 
are fed is kept high enough Finally, if the 
flmd veloaty is still further mcrea^ or if 
the sohd feed rate is too low the surface of 
the flmdized bed disappears and the whole 
mass becomes a dispersed suspension 

The variation of pressure drop with 
increase m the velocity of flmd is shown m 
Fig 1 It will be noticed that the pressure 
drop mcreases with mcrease m fluid velocity 
up to the fluidizing stage when it becomes 
fairly constant and remains independent of 
further increase m the veloaty of flmd 
In Fig 2 are shown the relationship of bed 
height with fluid veloaty and fractional 
voidage with flmd velocity 

When the sohd particles are m turbulent 
flmdized state or in dispersed suspension, 
they flow through pipe lines and valves as 
easily as if they were liquids They also 
respond to pressure heads The turbulent 
motion of sohd particles m the flmdized 
state also leads to homogeneous mixtures 
bemg formed rapidly, or if smtable arrange¬ 
ments are made to measure the tempera¬ 
tures at different rendhs of the bed, it will 
be seen that equalization of temperature 
takes place throughout the bed IM free¬ 
dom of movement which sohd particles 
possess when m this state is analogous to 
the freedom of movement which distinguishes 
the molecules of a flmd from those of a sohd. 
Hence the tenn fluidization has been given to 
the process 

The first outstanding applicatiim of fluid¬ 
ization techmque was to the Winkler gas 
generator develop^ m Germany as long 
back as 1929. Ibis was follow^ by its 
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Fio 1 — Variation of pressure drop with 

INCREASE IN FLUID VELOCITY 


adoption to the catalytic cracking of petro 
leum m the United States its success m this 
process led to a widespread recognition 
of the technique as a new method of hand 
ling solids in recent years the technique 
has been applied to the synthesis of hquid 
fuels gasification of coal washing of coals 
punfication of towns m from sulphur 
conversion of sulphur moxide to sulphur 
tnoxide and the oxidation of naphthalene 
to phthahc anhydnde and a score of other 
processes 

The sabent features of the fluidization 
technique are as follows 

1 Ine fluidized bed of solid particles 
acts hke a thermal fly wheel transferring 
heat from one hot part of the 53rstem to the 
cooler part and so the control of tempera 
hire of the reaction is easier This is due 
partly to the rapid motion of the sohd 
particles but also due to the fact that powder 
ed sohd particles impart heat capacity to 
the fluid and guard against rapid tempera 
ture changes 

2 The rapid motion and frequent colh 
sums of particles prevent the development of 
abnormu conditions m localized areas In 
the usual static bed with a stream of fluid 
percolating throng it the reaction will 
have mooeeded to a greater extent in the 
front layers than m the back But in a 
fluidized bed uniform conditions are very 
quickly established and relatively cTsy to 
maintain Consequently it is possible to 


operate with a much deeper bed and this 
is a very important practical advantage 
that may have a deciding influence on the 
economic possibihty of the process 

3 The fluidized bed of solid particles 
resembles somewhat a boilmg liquid one 
characteristic which they have in common 
IS a high rate of heat transfer This is 
obviously advantageous where heat ex 
change is a pnmary object but it is also a 
desirable feature when exothermic chemical 
reactions take place in the fluidized bed 
because it makes possible the maintenance 
of a high through put without fear of tern 
perature becoming excessive 

4 When a chemical reaction is takmg 
place between a gas and a sohd the effect 
of mcreasc in surface due to the solid 
particles being in a fluidized state as com 

E ared to the static bed will lead to a 
igher reaction rate This is so because of 
the continual relative movement of the 
individual particles whose surfaces arc kept 
fresh by collisions and the streaming gas 
which reduces the film resistance between 
the reactants 

5 And finally it oilers an easy method 
of moving large quantities of solids from 
one part of a process to another and is 
adaptable to continuous as opposed to 
intermittent or batch operations 
As opposed to these mam advantages 
there are two outstanding disadvantages 
of the fluidization technique The first is 
that the rapid mixing and turbulent motum 
of the particles leads to a greater degree of 
short arcuiting by the solid between its 
entrance and its exit than in the case of the 
conventional static or moving bed It is 
therefore not possible to use this technique 
to achieve counter current flow effect be 
tween solid and fluid 
The second objection applies to those 
processes m which the sohd is undergoing 
change during a reaction that is m general 
to &e non catalytic processes Here a 
difficulty is encountered by the need of 
maintaining always a suitaUe gradation 
of particle size m the flmdizmg column 
The particle size will be reduced dunng the 
reaction For example m the gasification 
of caking coals due to the ag^omerating 
property the coal particles will stick to one 
another resulting in the collapse of the 
fluidized bed However this may be over 
come by mduding with the soh^ certain 
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amount of inert diluent which, by kee{Hng 
the partides apart, will reduce the a^lo- 
merating property 

The first lai;go-scale apphcation of fluidiza¬ 
tion technique was to the Winkler gas 

S [enerator*. in pre-war Germany the demand 
or hydrogen for use in the synthesis of 
ammonia and liquid fuels was so great that 
It could not be met by cnecting the con¬ 
ventional type of water gas generators as 
the large amount of coke needed by these 
iflants was not available. One of the 
presang problems was to obtain hydros 
or synthw gas by usiiig the brown coals. 


which were available m larM quantities, 
as the starting material. Thu was solved 
by installing the Winkler gas generator. 

The generator is shown in Fig. 3. The 
body of the producer is a tall sted cyhnder. 
65' high and 18'm dia.: a flat grate forms the 
bottom of the generator. Cm crushed to 
3 mm dia. is fed throuc^ the corneal coal 
bunker through a screw conveyer to the top 
or the grate to a height of about 3' to 5'. A 
Mast of oxygen and steam (if a water gas 
of a high calorific value is needed) or air 
(if producer gas alone is needed) is passed 
to the bottom of the fuel bed throng the 
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•lots providod at the bottom of the grate. 

blast flvidlzes the fuel bed and gives 
it the araearance of a boQing hquid. The 
fluidised Ml has a temperature of about 
900°C. The lam amount of space pro¬ 
vided over the bed is to facihtate the 
complete gaafication of the carry-over fuel 
by mtrodudng a stream of secondary oxygen. 

The rating, that is the amount of fuel 
consumed per square foot of grate area, is 
nearly 1} to 3 tunes the normal blow " and 
" run " gas, that is, about 40 tons/hr normal 
rating for a grate 18' m dia producing 
1 ,W^000 cu ft per hour of water ^;as. The 
percentage of oxygen m the blast is usually 


about 20 but it can be as high as 50. The 
adi tends to segregate 1^ reason of agitation 
of the bed and is removed by a conve 3 rer 
screw 

The next large-scale ap[dication ,of fluid¬ 
ization technique was to the catalytic crack¬ 
ing of petroleum oils whereby some of the 
high-boilmg fractions of the oil are converted 
to the more valuable motor spint compo¬ 
nents 

The original process for cracking of petro¬ 
leum oils was a thermal process m which 
gas oil or paraffin oils were partly converted 
into light oils suitable for motor sp^ts 
by subjecting them to high temperature 



Fm 8 — Tbs Winxua osMsaAToa 
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Fig 4 — Schbhatic hbprssbntation of thb 

PLANT KMPLOYING FLUIDIIATION PPOCBSS FOR THE 
CATALYTIC CRACKING OF PETROLEUM OILS 


treatment Later on it was found that 
the same objective could be achieved yield¬ 
ing a better quality product by passmg 
the vapours of the oils over a suitable 
catalyst In the Houdry process the 
catalyst comprising of activated natural 
clay or synthetic catalyst of the silica- 
alumina type was in pellet forms, kept over 
fixed beds, and the oil vapours were passed 
over it But the selective molecular 
breakdown of oils by catalysis is accom- 
pamed by carbonaceous deposits on the 
surface of the catalyst This reduces the 
efficiency or activity of the catalyst and 
would ultimately inactivate it completely 
The successful operation of the catalytic 
cracking of petroleum oils, therefore, depend¬ 
ed on the contmuous regeneration of the spent 
catalyst This problem was solved by the 
apphcation of fluidization to the process 
Ine prcKess is schematically represented in 
Fig 4 The catalyst in a fine state is en¬ 
trained by oil vapours and m this condition 
is conveyed to the reactor Here the 
catalyst u maintained m a fluidized state 
and in this condition the vapours come mto 
better contact with the catalyst The 
cracked hydrocarbons are separated from 
the top The spent catalyst is drawn from 
the bottom, entramed by a stream of air 
and conveyed to the rc^;enerator. Here the 
carbon on the catalyst is burnt and the 
regenerated catalyst is ready agam to be 
entrained W a fresh stream of the od 
vapours Thus the cycle of operation is 
coifl||Med. 
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Although high concentrations of sohd are 
maintamra in the reactor and regenerator, 
the mixture is extremely turbulent and each 
particle is m rapid motion. It is found 
that the turbulence results m a very uniform 
temperature throughout the mass — even 
in the large-scale reactors the temperature 
variation between the top and the bottom 
of the bed is not more than 5°F. in the 
range 800® to 1,000T. for the reactor and 
l.OM® to l,200®Fp for the regenerator 
llie temperatures are vaned by changing 
the amount of heat apphed to the oil vapor¬ 
izer or by alterm^he amount of hot catalyst 
in circiiiation ^e degree of cracking of 
od vapours depends on the depth of the 
catalyst bed and on the ratio of the catalyst 
to the od vapours, both of which are control¬ 
lable. It will be appreciated that the 
fluidization technique has given consider¬ 
able flexibdity to the cracking operation, 
a quality which is very important from the 
point of view of process adaptation 

The fluidized bed in the reaction vessel 
may contain as much as 75 to 100 tons of 
catidyst in the reactor and 150 to 300 tons m 
the regenerator The rate of flow in the 
different sections of the plant is controllable 
by slidmg valves 

There are about 40 plants in the United 
States alone using the fluid-catalyst system 
for od cracking and some have a capaaty 
of 7,50,000 gal per day 

In recent years the fluidization techmqiie 
has been apphed to the synthesis of liquid 
fuels by the Fischer-Trop^ synthesis In 
this synthesis pure carbon monoxide and 



Fia 5 — Tymcal catalyst box used in thx 
Fischbr-Tropsch synthesis plant in Germany. 
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hydros 

passed 


temt 


in the ratio of one to two are 
over a suitable catalyst kept at a 
ture of about 230°C when the 


nperature 

^thesis of hquid hydrocarbon takes place 
Since the reaction is an exothermic one, 
unless suitable provision is made to remove 
the heat liberated, the reaction products 
will decompose into methane, carbon mono¬ 
xide and other less useful products One 
of the chemical engineering problems in¬ 
volved in the commercial exploitation of the 
reaction for the synthesis of hquid fuels is 
to devise a suitable method of dissipating 
the heat evolved during the reaction The 
Germans solved this problem by passing the 
s)mthesis gas through a senes of boxes 
packed with a suitable catalyst, m which 
there was arrangement for circulatmg water 
through coils. Fig 5 shows a typical 
catalyst box used in Germany. By varying 
the amount of water m circulation through 
the coils the reaction was controlled One 
catalyst box alone weighed about 47 tons 
when empty and each &)x contamed about 
3 tons of catalyst In a plant producing 
1,80,000 gal of liquid fuel per day there were 
some 120 sinular catalyst boxes Despite 
such elaborate set-up occupying a large area, 
the conversion of synthe^ gas to liquid 
fuel was only 30 to 40 per cent The motor 
spint that was obtained was also of a very 
poor quality having an octane number of 
only 40 

In recent years the Americans have 
applied the fluidization technique to the 
I^her-Tropsch synthesis. In the process 
they have developed the catalyst is kept 



Fio 6 — Flow^subt or thb bxpbrimentai. 

UNIT SXT UP AT THB FUBL RbBBARCH STATION, 

Gbbbnwich, England, fob Fiscubr-Tbopsch syn- 
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Fio 7 — Thx lows* portion of the rbactiom 

TUBE IN THB EXPERIMENTAL FiSCHBR-TrOPSCH 
SYNTHESIS UNIT AT THE FUEL RESEARCH STATION, 

Greenwich Enolano 


in a fluidized state by the synthesis gas 
Unfortunately no detailed account of the 
plants IS avwable. According to the little 
mformation available, the Kellogg “S 3 mthor' 
process*'* is capable of producing 75 ASTM 
octane number (83 Research) gasoline for 
about 5 cents per gal. using natural |;as 
at 5 cents per 1,000 cu ft and figunng 
plant dcprcaation at 10 per cent per year 
According to the Kellogg claims, by keeping 
an iron catalyst in fluidized state the mmor 
product which can be leaded to 80 AStM 
octane number by addition of tetraethyl- 
Ic^ can be obtamed 
Hall* at the Fuel Research Station, 
Greenwich, has been using the fluiduuition 
technioue in his eimnments on Fischer* 
Tropsen synthesis Ae expenmental set-up 
that he adopted is shown in Fig. 6 The 
reaction vessel employed consisted of a 
3 05 metre length steel tube, 2 5 cm internal 
dia, fitted with a conicid gas inlet at 
the lower end and with a 30 5 by 7 6 cm 
diaen^^aging column at the top to allow 
entnunra catalyst to separate from the gas 
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FlO 8 — FLOW-Binn of the biavy media sefaeation omit which is beino instaixbd at the 
Centbal Rbseabcb Labobatobies, Hvdebasao (Deccan) 


stream. A central tube, 0*8 cm external 
dia., served as a thermocou(de pocket and 
as a support for grids cut from steel gauge 
(4 mesh/cm) which were made shghtly 
convex to the gas flow and spaced at 5 cm 
interval up the tube 

The reaction tube and the disengaging 
oflumn were heated electrically, no speau 
heat-dissipating means (alununium mock 
or liquiQ jaocetl being emidoyed. The 
lower portion of the reaction tube is shown 
m Fig 7. 

Another recent application of fluidization 
technique to exothennic reaction that may 
be mentioned is the oxidation of naphthalene 


to phthalic anhydride*. Naphthalene is 
Mflued bv air at 340“ to W“C. m the 
IjMence of vanadium peroxide as catalyst 
There is a considerable evolution of beat 


jipnng the reaction — 10,000 B.Th U /lb 
na^thalene converted — and the advan¬ 


tage that fluidization offers m the dissipation 
of heat is one of its main advantages. The 
vaporized naphthalene is mixed with air 
and flows into a chamber, 5' dia. by 30' high, 
where it fluidizes the catalyst bed and 
is converted to phthalic anhydride. In 
this case the catalyst is not inamvated by 
any of the reaction products and so no 
regenerator is required The product gases, 
after leavbig the dense catalyk phase, pass 
through & settling z<me and cydone separa¬ 
tors to remove entramed catalyst and then 
to condensers which bquefy the jphthalic 
anhvdnde. The through-put is 400 lb. of 
naphthalene per hour and the product is 
99 per cent which is better than M to 
98 per cent purity obtained in the conven¬ 
tional pr oc es e es . 

The fluidization techmque has been applied 
to the washing of coal on the sink ana float 
fHinciple m the heavy media separation 
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^ unnuipiscp Buft^cn 

S PLlUPlSg P ftUgPlgrt 

Fio 9 — Flow mBT or a sun ticbnical Movmo bdkdbn water oas plart 

unit developed by the Ammc*n Cymmtde is fluidised bv a stream of water furnishing 
Cor^atun* The installation of an ex* a medium that very closely duphcatcs a 
penmental plant of 500 lb eapaaty is being true heavy hqoid as regards flmdity and 
completed at the Central Laboratones stability m a range of gravities from 1 25 
H3merabad (Dn) The flow diagram of the to 2 50 Coal of sue coarser than A' is fed 
unit is shown m Fig 8 In the umt finely from sixmg screen (1) to the separatory cone 
gibond, low cost magnetite (sp gr 5 0 to 5 2) (2) through whidi is flowing the flmdised 
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magnetite The clean coal separates oat at 
the top and u removed to the draining 
screen (4) where it is separated from the 
medium The impunties of coal sink to 
the bottom of the medium in the separatory 
cone entrained by a stream of air and 
hfted up to the draining screen where the 
medium is recovered from the impurities 
In the recovery ind control of concentration 
of the medium advantage is taken of the 
magnetic property of magnetite 

In the heavy media separation umt coals 
of as low a specific gravity as 1 25 and os 
high a specific gravity as 2 5 can efiiaently 
be treated 

The fluidization technique has been apphed 
in recent years to a number of processes 
Dr Garside at the University of Leeds has 
developed a novel method of punfymg 
town s gas from sulphur Prof Mertens 
at the University of Louvam Belgium has 
developed an mterestmg method of convert 
ing sulphur dioxide to sulphur tnoxide 
It IS not possible m this paper to go mto 
details about all these processes However 
it may be interesting to describe bnefly the 
pilot plant develop by the ICI for 
carbonization and gasification of non caking 
coals^^ to indicate the recent trends m the 
development of flmdization techni}ue The 
plant IS represented diagrammatically m 
Fig 9 Coal as particles of 1 0 mm dia 
or less accordmg to design is carbonized by 
direct contact with hot particles m the gas 
space of the vessel A by injecting it through 
(1) mto a regulated stream of hot burden 
(coke and ash at 1 100 C) flowing from the 
hopper D through valve (2) the bed m 
this carbonization vessel is fluidized by the 
carbonization gas produced (3) part of 
which IS recycled through (4) after cooling 
cleaning and reheating The bed level is 
automatically maintained by a governor 
tube (5) from the hopper The burden 
containing freshly carbonized coal is trans 
ferred by a downcomer (6) and a stream 
of hot nitrogen or blow gas (7) to the com 
bustion tube C m which it is partially 
burnt to raise its temperature to I 100 C 
while being entrained into the hopper D by 
air (8) preheated to SOOX the mow gas 
produced is drawn off at (9) Water gas 
production takes pbee m vessel B hot 


burden from D flowing into B vm the 
governor tube (10) which regulates the level 
of the bed through which steam is blown 
(11) the water gas and undecomposed steam 
leaving by (1^ As on the carbonization 
side the burden is taken from B by the 
downcomer (13) and an mert gas stream 
(14) to the combustion stage where it com 
bmes with the carbonization burden area 
lation The dimensions of the vessel B the 
steam rate and the rate of orculation of the 
burden are such that the gas contact time 
is adequate (a few seconds) for economic 
steam decomposition and that the steam 
rate will boil the bed and achieve good 
gas sobd distribution The process as a 
whole therefore consists of two contmuous 
circulations of burden for the carbonization 
and steaming stages with a common com 
bustion staro in which the heat required 
for the endothermic processes is restored 
by partial combustion of the burden 
It wUl be seen from the diagram ( Fic 9) 
that there are many problems to be solved 
before full scale process plant can be de 
signed — problems m carixinization condi 
tions dust and tar removal control of 
heat of reaction m blow vessel to prevent 
slugging control of flow of powders design 
of heat exchangers etc The I Cl have 
studied this process on a laboratory scale 
and on a semi technical scale Many of 
the snags m the detailed operating condi 
tions have been overcome and progress has 
been sufficiently satisfactory to justify a 
small pilot plant This will haveaewaatyoi 
500 cu m /nr of water gas (about 300 c f m) 
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T he most important use of zmc oxide 
IS m the pigment mdustry although 
it has various other uses also such 
as m the ceramic and the rubber 
mdustnes For white pamts pure zmc 
oxide IS used but for certam other grades 
leaded zmc oxide is used The ph^cal 
and the chemical characteristics of the 
oxide particles are of importance eg for 
pamts aacular or needle shaped pa^cles 
(anisotropic) are desirable for giving 
superior weathering properties For use 
m the rubber mdustry imiformly sized 
round (isotropic) particles measuring about 
0 22 microns are preferred This mdicates 
that the process by which the oxide is manu 
factored has a considerable mfluence over 
the quality of the product and consequently 
Its smtabihty for venous uses 
In this article the various methods of 
manufacture of zmc oxide as practised m 
other countries are bnefly descnbed 
In India zmc oxide is manufactured 
from imported spelter This is an mdirect 
method of produaiw the oxide and is natur 
ally very costly India has been adopting 
this process for obvious reasons because 
zmc ore was not produced till now in this 
country The Metal Corporation of India 
Ltd which operates a lead zmc mme at 
Udaipur are shortly expected to bring their 
ore-dressing plant mto production stage 
when about 1215 tons of zmc sulphide 
concentrates will be produced daily Till 
a reduction plant is put up m India to 
utilize these concentrates for production of 
spelter perhaps the best possible outlet for 
these flotation concentrates will be for the 
manufacture of zinc oxide This will also 
ehminate imports of spelter into India for 
thf purpose 

Comparative merits and dements of 
various pro ces se s have been discussed and 
their smtabihty for adoption m India is 
suggested 


Ml 


The three processes employed for the 
manufacture of zmc oxide are 

1 The Direct Process which produces 
the oxide direct from the sulphide ore or 
sulphide concentrates This is achieved by 
reduang zinc sulphide by means of carbona 
ceous fod and immediately burning the 
evolved zmc vapour to oxide This process 
IS also known as the Amencan Process 

2 The alternate method of producing 
pigment zmc oxide is the Indirect Process 
also known as the French Process The 
raw material is metallic zmc which is vola 
tihzed and burnt to oxide 

3 The Wet Process preapitates the 
carbonate or hydrate from zmc bearmg 
liquors and then calancs the prmpitate 

1 Direct Process — Following are the dif 
ferent methods adopted at various places 
for the manufacture of oxide from ore or 
suli^ude concentrates 

(a) The Wethenll grate furnace method 

1 b) The travelling grate furnace method 

c) The Waelz process 

d) The dectrothermic process 

e) The electnc process 

f) The flash fume process 

(a) Wethenll Furnace Method* • — 
Two types of furnaces called the Eastern 
and the Western Wethenll furnaces are used 
Tlie essential difference between the two 
types IS that m the Eastern tjipe zmc 
fumes from various furnaces are led to a 
system of combustion chambers for oxida 
tion whereas m the other type of furnace 
the fumes are conducted through a common 
flue to a combusbon chamber 
Ore and anthraate coal or any other 
small sized smokdess fuel are thoroughly 
mixed with water The charge is spread 
over the grate after the famra has been 
properly lighted Zinc vapour produced is 
Diimt to oxide m combustion chambers. 
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1 Concentrated unloading etation 2 Roaiter 3 Mixing plant 4 Charging bin 5 Furnace block 
6 Bog house 7 Refinery 8 Pocking house 9 Warehouse 

Fio 1 — Flow shsxt roa uamufactuu of zinc oxidx by Wbstbrn Wxthxrill procbss 

(Amtnean 7tne Ottdt Co) 


The oxide along with gases is passed through 
bag filters s^ere the zinc oxide is collect^ 

Flow sheet for this method is given m 
Fig 1 

fb) Travelling grate Method* — Ore 
and coal are used m the form of bnquettes 
Ore briquette is composed of 80 per cent 
finely divided ore plus 20 pt.r cent fine sized 
anthraote (coal bnquette is prepared from 
low grade fine anthraate) Sulphite liquor 
IS used as binder for coal bnquettmg as well 
as for ore bnquettmg 

The travelling grate m its forward journey 
first picks up (X>al bnquettes which start 
burning as the grate enters ignition zone 
A layer of ore bnquettes is then deposited 
over the incandescent coal bed and the 
mte enters the reduction zone under a 
forced draft Zmc fumes produced are passed 
on to a combustion chamber and oxide is 
fonned 

A flow sheet of the process is given m 
Fig 2 

(c) Waelz Process**—Ore is subject 
ed to a prehminary roasting if the sulphur 
content IS high (more than 10 per cent) 
Fme sized ore (75 i>er cent) is thoroughly 
mixed with coke dust (25 per cent) and 


water This chaige is fed into an mchned 
rotary kiln which is heated pulverized 
charcoal and is under an mduced draft 
Zinc fumes produced are passed through 
the oxidizmg chamber and then to 
filters 

(d) Electrothermic Process**—Ore 
or sulphide concentrate is first roasted 
whereby most of the sulphur is ehmmated 
as SO| The roasted concentrate is then 
thoroughly mixed with a flux fuel and 
water and smtered at about 1 600‘’C The 
sintered cake is crushed screened and com 
bined with carefully sized coke and pre 
heated to about ySOT The preheated 
material is then charged mto an electric 
furnace m which the chaige itself serves as 
the resistance m developing temperature 
Air IS forced inside the furnace which oxi 
dues the zmc fumes Oxide is then paned 
through a cyclone separator to the bag house 

The electrothermic process is adopted by 
St Joseph Lead Co USA with an ore of 
the composition 7n 57 per cent Pb 0 6 per 
cent Fe 6 6 per cent (M 01 per cent SiO| 
1 per cent CaO and MgO 0 7 per cent The 
typical example of the final product is ZnO 
99 4 per cent PbO 0 01 to 0 5 per cent CdO 



1 Coal faui 2 Ore bu 3 Weighing hopper 4 Elevator 5 Mixed storage bm 6 Conveyer 
7 Binder 8 Paddle auxer 9 Fanmuer 10 Elevator 11 Large briquetting pieas 12 Briquette 
pan dryer 13 Fan 14 Fire box 15 Oxide furnace 16 Blow house 17 Fan house 18 Cyidone 

separator 19 Bog house 20 Packing honse 21 Oxide storage 

Fro 2 — Flow shut for travbluno-oratx vurnacs nrthod 
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0-002 per cent, Fe^g 0-002 per cent, total S 
as SOg 0 06 per cent 

Flow-sheet of the process la given m 
Fig 3 

(e) Electric Process* — Zinc ore or 
concentrate is roasted with free access 
of air m an electric furnace wtu^ carbon 
sides serve as electrodes. A layer of powder¬ 
ed charcoal connects the electrodes before 
starting Air is forced in from the top of 
the funiace. Zinc ondc formed is passed 
through cyclone separator and bag filters 

(f) Flash-fume Process* — Zinc sul¬ 
phide concentrate, after being completely 
dried, is dispersed into four or more furnaces 
by compressed air nozzles and igmtion is 
accomplished by natural gas burners Sulphur 
m the concentrate burns like powdered coal 
or atomized oil The collected zme oxide 
13 sent for heat treatment to improve its 
physical and chemical properties It is 
then discharged mto a hammer mill to break 
any agglomerated particles formed during 
heat treatment The oxide then passes on 
to a blendm^ plant 

If leaded zme oxide is desired, a calculated 
amount of basic lead sulphate is added to 
zme oxide 

2. Indited Processi^*^ — Oxidation of zme 
in cruables each with its own furnace gives 
good quahty oxide if very pure zinc is used 
zme is vaporized m a reduemg atmosphere 
at approximately 1,200X and then passed 
to the combustion chamber when a forced 


draft IS maintamed keepmg the temperature 
at 1,100X The gases and oxide are then 
passed to another chamber where tempera¬ 
ture IS kept at 8S0°C. They are passed to 
the next chamber with gradually decreasmg 
temperature until they reach the bag 
filters 

The oxide is refined by reheatmg If 
cadmium is present, it is removed by pre¬ 
heating m a reduang temperature 

3 Wei Process^ — Zme ores, preferably 
roasted, are heated with an excess of sul¬ 
phurous acid solution with the formation 
of soluble zinc bisulphite which, when 
heated, separates out as msoluble zme 
sulphite The sulphite is washed, redis- 
solved m excess of sulphurous aad and the 
hquor is treated with milk of lime, which 
precipitates zinc hydroxide The latter is 
digested with ammonia to form ammomum 
zmeate, from which zme oxide is obtamed 
by calcination Ammonia is regenerated 

Comparative Merita & Demerits of 

DilVereot Methods 

Among the three grate-type furnaces, 
the traveUing grate is more advantageous 
to operate than the others Rate of com¬ 
bustion of the charge has a great influence 
over certam physic^ properties of pigment 
A free-burning open charge, rapidly worked, 
produces material different from that pro¬ 
duced by a charge that is dense and slow- 
working The use of briquetted charge m 



1 On storago 2 Roaster 3 Hammer mill 4 Screen 5 Mixer 6 Sinter machine 7. Ignitioa 

furasGe. 8 Tooth-roU crusher 9 Smooth-roll crusher 10 Tronunds. 11 Cottrell dust precipitator 
12 Preheater. 13 EUctric furnace 14 Fan. 15 Agdomerate trap 16 Filler bage. 17 Bag house. 
18 Blend bin 19 Fucker 20^reea. 21 Storage bms. 

Fio 3 ^ FLOW-aBBXT roE xlbcteothermig procbss (51. Joupk Lssd Co ). 
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the travelhog-grate method helps to attau 
the above working conditions. 

In the Waelz process, the necessity for 
pre-ioaating is eliminated as ferrites, ferrates, 
sweet roast and sulphate roast are all easily 
reduced m the kiln As the reducing and 
oxldizmg zones are superunposed over the 
iriiole length of the reduction zone, the 
amount of heat consumed by chemical 
reactions is balanced. A lesser amount of 
fuel is needed as the burning of zinc vapours 
gives back a corresponding quantity of 
energy. 

The treatment of dags from lead-smelting 
blast furnaces for extraction of these zmc 
contents and recovoy as oxidized fume is 
done on a laige scale by this process at the 
East Helena Slag-treating Plant of the Ana¬ 
conda Copper Mining Co and elsewhere 
Electrolytic back-leach residues need not be 
dried, for the process will treat slimes run¬ 
ning 40 per cent moisture without preli¬ 
minary dr^g Fuel consumption is also 
low and almost any sort of coke can be 
used. 

St Joteph Lead Co of Josephtown is 
uang the electrothermic process. The pro¬ 
cess requires elaborate equipment and hence 
IS costly. 

The success of the electric process depends 
on the availabihty of cheap power 

Flash fuming of sulphide ores is the 
latest development towards the production 
of pure zmc oxide for use as a pigment The 
process is simple and there is a great mcrease 
m furnace capaaty and perfect control over 
the desulphurization But there is the 
disadvantw of a large amount of dustmg 
The method is in the experunental stage and 
its use on an industrial scale has not yet 
been adopted 

PnnficalioH of Zinc Oxide* — The pnnci- 
pal mantles m zinc oxide are the oxides 
of Bi, ab, Cd, Se, Te and basic lead sulphate. 
Zmc oxide can be purified by digestmg it 
under slightly redu^ inressure with 4-N 
ammomum carbonate at ordinary tempera¬ 
ture All the zinc oxide is dissolved together 
with Cd and a small quantity of Ag, leavmg 
a residue of basic lean carbonate and other 
impurities The filtered sodubon is passed 
through a cylmder containing scrap zmc 
to remove U and Ag and &en distilled 
with bve steam, whereby zinc is deposited 
as carbonate which can be converted into 
oxide 1^ heating at 400‘’C. 


Zinc oxide condenses at whereas 

other volatile oxide impurities condense at 
1,060°C By carefnl contnd, this difference 
m condensation temperatures can be utilized 
for the separation of zmc oxide ftom its 
impurities. 

Utes of Zinc Oxtdfi — Various uses 
are m 

1 Pigment industry 
2. Rubber mdustry 
3 Ceramic mdustry 

la) Glazes 

lb) Enamel 
m) Glasses 

4. Cosmetics and mcdianal purposes. 

For white pigment, pure oxide is essential, 
sometimes leaded zmc oxide* is also used. 
The most common blends for the latter type 
of pigments are (i) 35 parts suUimed white 
lead with 65 parts zmc oxide, and (u) 50 
parts of sublimed white lead ^us 50 parts 
of zmc oxide. 

In rubber**, the oxide acts as an acce¬ 
lerator, activator and imparts high strength 
to the finished product As a remforcmg 
agent, it is second only to carbon blocks. 
Where high tensile and tear resistance are 
required and colour is also important, it holds 
the field It is used as a compounding 
ingredient for all synthetic rubber such as 
Butadiene-styrene rubber. Butyl rubber, 
Neoprene, Thiokol, etc, and serves as the 
curing agent Best results are normally 
obtained with 5 percent based on the rubber, 
but m tyre treads and other such carbon 
black compounds, 8 or 10 per cent is often 
used. , 

In the ceraimc mdustry**, it is commonly 
used m glazes and in many optical glanes 
to reduce their tendeni^ to crystallize on 
cooling In glazes, it acts as a fluxing agent, 
reduces the expansion, prevents crazmg 
and mcreases the |;lo8s and improves the 
whiteness and opacity. 

Zmc oxide in dieet-iron enamels** in¬ 
creases fuaibihty. gives a superior gloss, 
lowers frit solubihty and mcreases aad 
lesistanoe. 

Spedflcatlons for Zinc OxJds 

tor PlguMals** — 1 Zinc Oxide 

CompotiHon & Properties 

(a) Dry Pigment —The pi^^nent shall 
be zmc oxide m either the American prooess 
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t 3 rpe or the French process type to conform 
to the following requirement 


American 

trench 

process 

process 

type 

typo 



max mm 

max mm 

% % 

% % 


Zinc oxide 

— 98 

— 99 

Total sulphiir 

Moisttm and other volatile 

02 — 

01 -- 

matter 

Total imponties including 
moisture and other 

05 — 

05 — 

volatile matter 

Coarse particles (total 
residue retain^ on a 

20 — 

10 -- 

No 325 44 micnm sieve) 

10 — 

10 — 


(b) Paste in Oil — The paste shall be 
made by thoroughly gnnding the speafied 
pigment vnth hnsei^ oil As received it 
shall not be caked in the container and shall 
break up readily m oil to form a smooth 
paint or brushina consistency The paste 
shall conform to toe following requirements 


PigmoDt per cent 80 16 

Ltnwed oil per cent 14 20 

Moibture and other volatile matter 
per cent 0 5 max 

CcNuve particles and skin (total residue 
retained on a No 325 uevc) per 
cent of dry pigment 1 5 max 

(c) In the event that either an acicular 
or a nodular type of zinc oxide is desired 
the particle toape shall be determined by 
examining or photographing microscopic 
mounts (lOOOX or more) of the samples 


2 Leaded Zinc Oxide 

Com^nHon & Properites 

(a) Drv Pigment — The pigment shall 
consist of zinc oxide and normd or basic 
lead sulphate and shall conform to the 
following requirements 

35% leaded 

Zinc oxide per cent 62 67 

Matter esiuble in water per cent 1 0 max 
Moistare and other volaale matter 
percent 0 5 max 

Total impontios indnding moistaro 
and other volatile matter percent 2 0 
Normal or baaic lead aolphato remainder 

Coarse particles (total residue re 
talnedonaNo 325smve) percent 10 max 

(b) Paste in Oil — The paste shall be 
a dupersion of the speafied pngment in 
linseed od As receiv^ it shall not be 
caked m the container and shall break up 
reachly in oil to form a smooth paint of 
bru$hmg conaistemy It shall mix readily 


m all proportion without curding with 
linseed od turpentme or volatile petroleum 
^nts or any mixture of these substances 
The paste shall conform to the following 


requirements 

Pigment per cent 

Linseed oil per cent 

Moisture and other volatile matter 
per cent 

81 87 

13 19 

0 5 max 

CoMse particles of skins (total resi 
doe retame 1 on a No 325 neve ) 
per cent of dry pigment 

1 5 max 


Specification for Zinc Oxide from 

Meeam Paint Federation Galcntta 

Descnplion — The material shall consist 
of zinc oxide m the form of drv powder 
Moiztufe — Maximum 0 5 per cent 
ComposUion — After drying at 98“ to 
102X it shall contain not less than 99 5 per 
cent of zinc oxide The percentage of lead 
expressed as PbO shall not exceed 0 2 
Coarse ParHcUs — It shall not contam 
more than 0 1 per cent of coarse partides 
when tested in the maimer desenbra onder 
the general clause 

Ou Absorption — The oil absorption of 
the matenal shall not be less thim 12 or 
more than 20 when determmed m the 
maimer desenbed under the general clause 
Colowr & Reducing Power — In vduteness 
and reducing power the matenal shall be 
equal to the agreed sample The test for 
reduong power shall be earned out m the 
manner desenbed under the general clause 
The zme concentrates that may be avail 
able from Zawar Mmes is expected to have 
the following approximate analysis 

% 

Zn 55 60 

Pb up to 5 

Cd 05-07 

Oonclntlon 

The electrothenmc process produces high 
grade of zinc oxide but the imbal cost of 
installation of the plant is high so also is 
the opeiatmg cost 

Much IS not known either about the flash- 
fume process or the direct electnc process 
Out of the remaining the Wethenll and 
toe Waelz processes are extensively used 
m the Umt^ States With the 
furnace it is necessary to counteract the 
tendency of the blast to break through the 
char;^ making blow holes and craters This 
reqiwes constant attention These dis¬ 
advantages were overcome by the New 
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Jersey Ztnc Co by bnauettmg the chaive 
i|iade np of ore and coal Thu opened the 
travelhng-grate method by which the 
output per furnace uicreasedi resulting in 
lower operating and investment cost per 
nnd of product The quality of product 
also under better control 
The Waelz process is simple and relatively 
cheap for treating low grade ores and forrecov- 
ery of sine from lead smelting blast furnaces 
The process smtable for ztnc sulphide 
concentrates appears to be the unproved 
Wethenll process employmg the travelling 
grate. 
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Nuffield Foundation Travelling 

The Nuffield Foundation, with the 
object of advancing tiie interests of India 
and for further stren^henuig the academic 
ties between India and the Umted Kingdom, 
has decided to make available to India five 
Travellmg Fellow^jjs from 1951-52 An 
Advisory Committee consisting of Shn 
Gaganvihan L Mehta (Chenrman ), Shn 
S Varadachanar, Dr C. V Raman and 
Shn J J Ghandy has been appomted to 
advise the Foundation on the administra¬ 
tion of the sdieme The Fellowships will be 
awarded by the Trustees of the Foundation 
on the recommendation of this Advisory 
Committee 

It has been deaded to award Fellowships 
during 1951-52 m the following subjects 

Two Fellowships m Medtcal Setenees, pre¬ 
ference being ^ven to candidates widimg to 
study (1) Phymlogy or Bactendogy, and (2) 
Indnstnal Medicme or Pubhc Hedth One 
Fellowship m Engttttmng, preference being 
given to ca n di d ates wishi^ to study Electri¬ 
cal Engineering (Generation or Distributum) 
One I^llowsbip m Natural Sctauces, pre- 
ferenoe being given to candidates wishing to 
study Plant Genetics or Soil Saence, and 
one Fellowship m Soetal Setenees, preference 
being given to candidates wishing to study 
Indust)^ RelatKms or Personnd Manage- 
moit, and Agncoltural Econoimcs 
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Fellowships for India 


The purpose of the Fellowships is to enable 
Indian grMuates of outstanding abihty to 
gain experience and training m the U.K in 
their chosen fields, and to make contacts with 
scholars working in those fields, with a view to 
the Fellows equipping themselves to take up 
senior posts m research and teachingm India 
The Fellowships are intended for men or 
women of first-rate mtellectual and personal 
quahties, who have already shown unusual 
capacity to advance knowledge and teaching 
m one of the fields concerns Candi^tes 
must be Indian nationals, normally between 
the ages of 25 to 40 years, and most be 
omvei^ty graduates holdmg, preferably, a 
Master's or a Doctor's degree and having 
sutaeqoently had a year or more of teachmg 
or research experience on the staff of a 
umversity or comparable mshtutioo 
A Fellow^p will nonnally be tenable for 
one year, but m exceptional cases may be 
extended 1^ a few months, the total value 
of the award being (excludve of travelling 
expenses) £770 to a year 
Applications for I^owships to begin in 
1951 should be sabmitted not later than the 
31st March 1951 to the Secretary, Nuffield 
Foundatioo Advisory Committee m India, C/o 
Planning Commission, Government Honse, 
New Di&t, from whom copies of the form of 
application may be obtauM. 
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Organic Chamlatry, by Paul Karrer. tran- 
^ted by A J Mee ( Elsevier Publi^ing 
Co, Amsterdam, London, New York & 
Brussels), 1950, Fourth Enghdi Edition, 
pp. 983 Price 57s 6d 

Karrbr’s " Organic Chemistry ”, the 
first English edition of which was pnbli^ed 
m 1938, has now established itself through¬ 
out the world as one of the standard text¬ 
books on the subject The first German 
edition {Lehrbuch der OrMtuschen Ch&mu) 
appeared in 1928, and the En^h translation 
n^e m 1938 was based on the fifth German 
edition In view of the fact that Karrer 
IS among the greatest organic chemists of all 
tune, this is a safe choice of a text-book 
giving a clear, comprehensive and balanced 
account of a vast and rapidly expandmg 
saence Considering the scope and size of 
the book, it makes very pleasant reading 
from end to end Karrer's approach is 
essentially classical and his treatment lays 
emphasis on synthetic reactions, experimental 
methods and the steps by which the struc¬ 
tures of naturally occurring compounds are 
determuied Both synthetic and natural 
substances of biological mterest receive 
special attention In revising the third 
^tion, much of the material has been 
brought up to date Some of the additions 
are streptomycm, organic sihcon compounds 
such as the suicones, and orgamc compounds 
contaming carbon and nitrogen isotopes 
The chapters or sections dealing with rmcro- 
analysis, sex hormones, vitamms and alka¬ 
loids have been largely rewnttcn The chemis¬ 
try of Chloromycetin (chloramphenicol; was 
apparently not known m tune for mclusion 
Defiaenaes m the book ore mainly m the 
soise that for a full course m orgamc che¬ 
mistry it most be supplemented by books 
on the theory of organic chemistry, the 
techmque of ornmic (memistry and organic 
chermcal technology or, at least, by Bernth- 
sen and Sudborough's text-book which 
covers a wider range of topics treated m a 
systematic manner Karrer's classification 
acoor^ng to functional groups and ring 
systems is generally satisuctory, but leads 


to such anomalies as the widely separated 
occurrence of sulphanilamide, sulphathiazole 
and sulphapyndine There are no references 
to the original literature There are a few 
references to books, sometimes not to the 
latest book on the subject, eg for diazo 
compounds, Hantzsch and Reddehen's clas¬ 
sical book IS rightly ated, but Saunders, 1936 
and 1949, might well have been added The 
importance ofthe sulphanilamides would have 
bera demonstrated very simply if a reference 
to Northey’s book of660 pages had been made 
Although it IS obvious that a text book 
cannot be an encyclopaedia and omissions 
are mevitable there are some which need 
to be noticed, eg preparation of succinic 
acid by catalytic reduction of maleic acid, 
cluomatography and m particular the sepa¬ 
ration and identification of ammo acids by 
pajier partition chromatography, lauryl 
^ cohol, sodium lauryl sulphate and other 
wetting agents and detergents, the oxidation 
of ethylene to ethylene oxide and the tech¬ 
nical unportance of the latter, 9 10-dime- 
thyl-1 2-benzanthiacene and 20-methyl- 
cholanthrene as most potent caranogens, 
Bardhan's synthesis of phenanthrenes, dia- 
mmodiphenylsulphone, tnfluoromethylben- 
zene and its denvatives, the Raschig process 
for phenol, technical production of phthalic 
aad from o-xylene, of benzoic aad by decar¬ 
boxylation of phthalic aad and of benzoyl 
chloride from benzotnchlonde, esters of 
phth^c acid and their uses as plasticizers, 
the use of phthdic anhydride m the manu¬ 
facture of aUyd resins, zmc chlonde douUe 
salts of diazonium salts (the common type 
of stabilized diazonium salts), azoic 
couphng components other than Naphtol 
AS, formation of complexes by trmitro- 
beiusene, technical preparation of M-mtro- 
toluene by fractionation of the nitrotoluenes, 
^ and 5-ammosalicyhc aad, the technical 
importance of terephthalic aad, selemum 
dioxide oxidation of o-hydroxychalkones to 
flavones, copper chromite, Raney nickel and 
lithium dumuuum hydride reductions, pre¬ 
paration of thionairfithene from thiomdoxjd 
(whii^ IS superior to the method mentioned), 
cyamne dyes other (and &r more important) 
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than the qoinoltne denvatives, the Pfitzinger, 
WiUgerodt and vanous other important 
reactions The title of chapter 39 ( " Qm- 
none Dyes with Gosed Rmgs ") is inappro¬ 
priate Erroneous structures are mven for 
diaaotized sulphanilic aad and IiKUuithrene 
Bordeaux B A new structure is suggested 
for Hydron Blue with no reference to ex¬ 
perimental data Algol Yellow 3G is men¬ 
tioned as Algol Yellow G 

KV. 

ProgreaalTe Mathematics, by P Gyne, 

(Chapman & Hall Ltd , London), 1950, 

pp XU + 270 Price 15 j net 

The author, in his preface, has sx- 
plamed that the object of his book is to 
develop the mathematics from about the 
School Certificate stage to Higher National 
Certificate level, as a serial story, sweeping 
mto appendices all mterestmg mathematical 
results which do not fit m the picture We 
have the authonty of the foreword ttet the 
method of the text has worked successfully 
with many students of our *' Responsible 
Lecturer”. The reader is perhaps to be 
congratulated on his being earned a long way 
m a short space, though the process may 
be rather nsky The long way starts from 
seroes, infinites and their quotients, deter¬ 
minate and indetermmate, and labours 
through differentiation, ntaxima and minima, 
mflmte senes, integration, conic sections, 
vectors, Fourier senes and differential equa¬ 
tions. To the appendices are relegated 
equations, triangle mensuration, permutation 
and combmation, the binomiu theorem, 
important curves like the catenary, the 
cjrwid and the caidioide, polar coHirdma^s 
and determinants 

The diort space m which the author has 
woven snch a variety of topics could have 
bemi made even shorter with a httle res- 
tramt of diction and doubtful humour 
What IS the use of such a definition as 
"Successive pomta are those which are 
closer together than any specified distance, 
yet both on a curve " (p 9) ? 

The author’s humour may be tolerated 
m a serious text-boidc if it does not go too 
far into fields of irrelevancy and coarseness 
and does not waste tte read’s tune. Such 
terms of expression as "mtegratmg the 
brute ’’ and ' formub-fiends ” serve no pur¬ 
pose The dialogues between the student 
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and the teacher, though sometimes spiqr, 
beemne of doubtfid significance when they 
are enigmatic (p 14) 

The reviewer is consttained to remark 
that there are certam definitely wrong 
teachings m the text One wonders how 
mtelhgent students with adult minds can 
readily swallow the diffnent-sized seroes (p 
21), the proof of the in^temunacy of 1” (p. 
5), the proof of the area of the circle baaed on 

Lt Sm 0 
e-^0 6“ 

which IS itself proved with the help of the 
formula icr* (pp 41, 42), the mode of 
gradual distortion of a circle mto an eUipse, 
a parabola and a hjiperbola (p 117) and 
the conditions for convergence which are 
half-truths, smee convergence and fimte 
oscillations are not clearly distinguished 
(p 71) Though the author does not wish 
hunself to be regarded as a creature of 
tradition, he has thought fit mnooently to 
repeat such tradition^ mistaken notions 
as (1) the lesser of the tummg value must 
be the mmimum (p 60) and (2) a parabola 
IS obtamed by takuig a section plane paral¬ 
lel to one of the generating hnes (p 117), 
In spite of all the erratic and unconven¬ 
tional modes of presentation and misplaced 
rhetoric, there is a certam smcenly of 
exposition underlying Progrestne MaOte- 
UMfics which gives the book its real value 
The chapters on mtegration and Fonrm 
senes are particularly well done There are 
numerous worked examples with apphcations 
to engmeenng and there is a good collection 
of exerases at the end of each chapter and 
answers are also provided for them Any 
student carefullv plodding through the book 
will get a useful mathematical foundation 
which will stand him m good stead m vanous 
practical applications of mathematics 
The prmting and get-up of the book are 
just what may be expttted of the wdl-known 
publishers. Chapman & Hall The latter part 
of the book contains a few pnntum murtaltea 
which may be rectified in a second edition. 

A A Krishhaswaxi Ayyamgak 

The Vanderbilt Robber Handbook, edited 
by S S Rogers (R T Vandnbilt Co, 
New YoHc). 1948, pp 719 

This important book, now in its ninth 
edition, IS baaed on the fonnoUtioiis for the 
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compounding of rabbet products with thecom- 
pooMtng matenab nu^eted by the Vatider- 
(nU Co True to its tradition, the book admir¬ 
ably maintains the rble of imtiating “new 
men coming to the rubber mdustry m the 
fundament^ of compounding and to provide 
the more expenencra technologists with a 
fund of reference matenal m a hudy form " 
The book is divided mto five sections 
The articles m these sections are written by 
speoahsts and bear their stamp of authonty 
for accuracy Section I, coveting the field 
of compounding, both of dry rubber and 
latex, has chapters on types of polymers 
both synthetic and natural and their reclaims, 
rfile of fillers, accelerators, antioxidants, 
vukantang agents, processing aids and the 
pnnapal processing opierations involved m 

f enoal rubber goods manufacture Section 
I nves a tabular summary of the poperties 
and uses of Vanderbilt compounding mate¬ 
rials Under Section III are given test 
mettiods and equi^ent covering essentially 
the methods which have been developed by 
the various rubber manufacturing concerns 
to compare and evaluate the pr^ucts and 
have the approval of the trade or of the 
American Soaety for Testing Materials It 
IS n^tly emphasized that no laboratory 
tests can quantitatively predict the service 
behaviour of the product but are merely a 
check on the properties of a component 
which withm the experience of the techno¬ 
logist has given a satwactoiy product This 
section c^d probably have been made 
more complete by inclusion of methods 
for the cb^cal analysis of rubber products 
(A S T M , D 297-43 T) 

Section rv nves general articles on subjects 
like yarns and fatocs, textile testing, rubber 
derivatives, ^iphcatum of X-ray and electron 
micioscoM methods and induction heating 
m the of rubber, etc The treatment of 
these articles is elemimtary, but each one is 
enriched with an excellent bibhonaphy to 
guide those interested m further uuormatKHi 
In Section V are assemblfd tables and 
charts on the statistics of rubber, both 
natural and synthetic, their consumption, 
price movements ow a number of yean, 
specific gravity of rubber compoundi^ m- 
gradients, gravity and wei^t charts useful 
m designing a rubber compound steam 
jnesBure-temperature charts and other 
valuaWe oonversKm data needed by a rubber 
tectoologist 


The book is a tnme of mformation and 
the publishers, who have been issuing 
“ Vanderbilt News" and other laboratory 
reports on rubber materials and processing, 
have done a signal service in issuing them 
m the form of the above book Rubbo: 
mdustiy is known for its “ bugs '* and this 
book may help to locate these 

M R Verma 


Engineering Supersonic Aerodynamics, 
by £ Arthur Bonney (McGraw-Hill Book 
Co Inc, New York), 1950, pp xxu -}- 
329 Price $ 3 00 


Ir AN AEKONAUTICAT ENGINEER IS LOOKING 
for a book that will mtroduce him to tiie 
basic mformation on the subject of super¬ 
sonic aerodynamics, he will find such a bmk 
m Arthur Bonney’s EnnHeertng Supenome 
Aerodynamics Tile goal set by the author 
m his preface is fulfilled in an admirable 
manner He has endeavoured to present the 
practical applied information to the engmeer 
engaged m the design of supersonic aircraft 
In order to understand the basic pnnaples 
outhned m the book, one should have a 
knowledge of differential and mtegral cal¬ 
culus, differential equations and a thorough 
understanding of theimodynamics m addition 
to simple mechanics This book, however, 
cannot be used as a standard text-book for 
the graduate course as all mathematical 
derivations are purposely avoided by the 
author, whose aim, throughout the book, 
has bem not to disturb the contmmty of the 
physical picture of the Mipersonic flow 
The bMk consists of seven chapters, 
b^inning with “ Compression and Expansion 
Waves " and endmg with the “ Composite 
Design and Performance “ A large number 
of problems is worked out m the body of the 
book, and at the end of each chapter many 
typicsd examples, emphasizing the pnnciples 
mvolved, are set for the students to solve. 

A few noteworthy features of this volume 
are the presentation of the graphical results 
of the conical shock-wave solution by Taylor 
and Maccoll, the hneaijzed theory solutioa 
fw bodies of revolution by von Kftim&n, 
Tsem and Ferran, and a descriptive mtro- 
duction to the supefsonic wmd tunnel cons¬ 
truction and experunental procedure The 
most recent work on the aerodynamic 
characteristics of delta wtnp by Packet 
and Stewart is also included In the last 
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chapter, the author concludes the book by 
brMy discussing the physical aspects of 
whig-body-tail interference, propulsion and 
perfotmance 

It IS observed that the discussion on topics 
like entropy and enthalpy seems to be 
somewhat brief and inadequate Today, 
an aeronautical engmeer would better ap¬ 
preciate the physicm picture of shock wave 
u his attention is drawn to the mcrease of 
entropy rather than to a decrease of total 
pressure and hence the reviewer feels that 
the author ^ould have devoted on the 
aforesaid topics much more space than 
what has bera done m this book 

Though the mathematical treatment is 
simple and within the scope of an under¬ 
graduate student, the physical picture pre¬ 
sented m the book seems to be a bit ad¬ 


vanced for him to grasp In the opmion of 
the reviewer, one should have a thorough 
grasp of the subsonic aerodynamics for con¬ 
ventional types before he proceeds to tackle 
problems on supersomc aircraft, and this 
knowledge one can acquire only m the 
graduate school However, the author is 
to be congratulated for having wntten this 
volume m such a luad language so as to 
brmg the subject-matter withm the grasp 
of an undergraduate student. 

V. Cadambe 


Colours and How We See Them, by 
H. Hartndge (G. Bell & Sons Ltd, 
London), m9, pp xi + 158 Pnce 15s 

The Royal Institution Christmas lec- 
tures have produ^ some of the best books 
on popular science. Dr Hartndge's fas¬ 
cinating volume IS the first book based on 
these lectures to be published smce the war 
The lectures, which have been unproved 
upon to smt'the book form, are more ex¬ 
haustive than its title is likely to sufflost 
and cover a wide range of subjects. Tney 
mclude, amongst otheire, a very vivid des¬ 
cription of several optK^ phenomena such 
as diffraction, mterfeience, polaruation, etc 
One full chapter is devoted to “ Some Il¬ 
lusions of Colour ” and another to " Colours 
and Their Uses m Sdmce and Arts " The 
latter chapter comprises certam details as 
to how colours are made use of byjuiimals 
and jdants The doehmatuig chapter is the 
one wfaerem, the author deals at len^h with 
the mechanism of vision and clauns the 


superiority of the eye Over the photographic 
camera, for he adcs " where is a camera the 
ins of which adjusts itsdf according to the 
mtensity of light or tiie photograph plate 
which works almost as well for the dun 
mtenor of the cellar as it does for the most 
brilliantly ht landscape ? " 

A promment feature of the book is the 
large number of illustrations and plates. 
The methods which the author presents for 
pro^ectinR Newton's rings, spectra and 
similar phenomena to a large audience are 
very mteresting and should prove of consi¬ 
derable value to teachers for demonstration 
purposes. 

Sohan Singh 

Electrical Power System Ckmtrol, Mono¬ 
graphs on Electnc^ Engmeering, Vol XI, 
by H. P Young (Chapman & Hall Ltd., 
London), 1950, pp xvi-i-456. Cloth Bound. 
Pnoe 2b net 

This is a very useful volume in the 
senes of " Monographs on Electncal Enm- 
neenng ” under the editorship of Mr hTp 
Y oung, and contams valuable information 
on the operation of generating equipment 
m large {lower-stations, regulation of their 
voltages, svnchronizing arrangements and 
the methoos of mtercormection with other 
power-stations. It gives valuable mformation 
about the switch-gear and protective equip¬ 
ment of large power-stations 
Chapters I to V deal with parallel operation 
of generating voltage control, types of 
automatic rqg[u]ators and their operation, 
automatic synchronizmg of generators and 
control of flower by reactance. Results of 
latest mvestigations and developments have 
been made cl^ and understanoable by men 
m chaige of power-stations as well as those 
who teach electncal engmeering m terhnirai 
coUeges. 

Chapters VI to VIII deal with cuxmt 
breakers, their design and prinaples of opeiar 
tion, niptunng capaaty, btest development 
m low oil content and air blast switdi-gear, 
arrangements of power-stations, switch-gear 
and mort-dreuit calculations. 

Chapters IX to XI deal with mteroon- 
nection of power-stations and apparatus for 
such amtrol The pnnciples of automatic 
supervisory control are clearly explained. 

Chapters XII and XIII deal with the 
antomatic protective system for feedrn. 
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generators tran^onnen and bus bars Typi 
cal protective s^tems of the latest desim 
and the prmaiMes of operation are cleany 
explained The get up of the book is ex 
ceUent like other volumes of the senes and 
makes it a very useful addition for the 
technical hbrary of engmeeis in the power 
engmeenng profession and of colleges 

B K R Prasad 

Elainents ol Thermodynamlca and Heat 
Transfart by Edward F Obert ( McGraw 
Hill Book Co Inc New Yo k) 1949 pp 
XIV + 372 Price J 4 50 

The book under review is a very wel 
come addition to thermodjmamic literature 
While there are excellent treatises on thermo 
dynarmcs both on the elementary and the 
advanced portions of the subject there would 
appear to oe a real need for books mtended 
mamly for students talung up an engmeenng 
course The aim of the author has been to 
satisfy this demand No one who has gone 
through the pages of this book would deny 
that the author has succeeded m this purpose 
remarkably well He can also justly claim that 
the presentation of the subject has been 
throughout simple and durect without sacn 
fletng ngour or the emphasis on the funda 
mental aspects and contmuity of the Science 
The book begins with a chapter on units 
and dimensions The student should find 
this partiadarly useful smex the subject has 
considerable applications m other branches 
of engmeenng and a basic knowledge of it 
will therefore greatly facilitate his work 
The second chapter deals with the funda 
mental concepts of thermodynamics like 
energy work state etc The next three 
chafers are devoted to a treatment of the 
first and sectmd laws of thermodynamics 
The properties of hquids and gases are dis 
cussed m chapters VI VllandVlII Chap¬ 
ters IX to XIV deal with the apjfiication of 
thermodjmanucs to fluid flow power cycles 
and refrigeration The lost chapter is on 
heat transfer A specially notes9orthy feature 
of the book is a selection of fine and well 
graded examples which an engmeer often 
comes across m his everyday work There 
are also useful appendices on physical cons 
tants for ready imeience 
By way of criticism the reviewer feels that 
the arrangement of the text at certam places 
could have bem a httle different leading to 


some gam m logical coherence and elimina 
tion of repetition For example the defi 
mbon of heat capacities and specific heats 
occurs as late as m page 57 m the middle of a 
discussion on reversibility Thermodyna 
imeal calculations are postjmned to chapter 
XI thus slightly obscurmg Bieir dependence 
on the first law Discussion of the boilers 
reciprocatmg piston pumps etc imme 
diately after definmg the first law m chapter 
III looks rather early The camot cycle 
has been virtuaUy discussed thnee m chap 
ters V XII and XIII Incidentally no 
mention is made of Hess s law m connection 
with thermochemistry With nq^ud to 
chapter XIV on refrigeration a fidler dis 
cussion of heat pumps and then: apphea 
tions m mdustry would have been more 
profitable as this is a subject which is fast 
developing The mtroduction or at least a 
brief mention of Maxwell s relationships and 
their applications would have been welcome 
m later chapters on account of them im 
portance m thermodjmamics 
Apart from these rumor points the book will 
prove to be a valuable mtroduction to basic 
thermodynamics for engmeers Tlie get up of 
the book mamtams the high standard set up 
by the publishers The diagrams are excel 
lent and lUustrate the text extremely wdl 

P K KICHLU 

Railway Track, by K F Antia (New 
Book Co Ltd Bombay) 1949 pp xix + 
416 I^ce Rs 16 

In bringing out the second edition of 
his book on railway track which is quite 
pleasing and attractive the author has 
endeavoured to mclude the latest and more 
up-to date methods m the construction and 
mamtenance of railway track For this 
purpose he has revised most of the chapters 
and added a new chapter on track stresses 
The authors expenence as Deputy Chief 
Controller of Standardization m the Central 
Standards Oflice for Indian Railways has 
afiorded him the fullest opportunities to 
come mto contact with recent mvestigations 
and research on tracks inlndia and els^here 
and the mfomiation he has famished should 
be of considerable benefit to those who are 
ennged in simtlar mvestigations 
Tlie book contains very useful mformation 
and IS a valuable guide to track engineers 
and inspectors Its utility would however 
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have been enhanced if the fimdamoital 
pnnaples underlying the design of track 
snb-structure and super-structure were treat¬ 
ed with greater clanty. As it is, the in- 
expenencra reader may be bewildered with 
the mass of details and apt to miss the basic 
prmciples This is perhaps mevitable as the 
book was ongmally prepared from the notes 
taken by the author during his work m the 
railwa 3 rs His second edition is, however, a 
great improvement on the first m this respe^. 

A few statements made by the author are 
misleadmg and require correction In the 
first chapter, on pa^ 6, the maximum axle 
loads m Indiia are stat^ to be 28 tons for 
broad gauge, 17 tons for metre gauge and 
13 tons for narrow rauge Although at one 
tune these axle loads were contemplated, no 
locomotive was actually built for Indian 
railways with such heavy axle loads and the 
maximum axle loads on Indian railways 
have so far been limited to 22*5 tons, 12 tons 
and 8 tons respectively for broad, metre and 
narrow gauges In the second chapter, on 
page 12, it IS stated that the approximate 
permissible axle load in Amenca is taken as 
300 tunes the weight of the rail per yard. 
This reference should have been me wheel 
load and not the axle load 
In the chapter on track stresses (page 93) 
the magnitude of the steam effect is stated to 
be smau. In practice, the steam effect is quite 
appreciable when compared to the hammer 
blow due to the overbalance as the figures on 
page 97 hammer blow and steam eflfect 

reveal The statement m the seventeenth 
chapter on page 297 that the wrong type of 
spr^or alteration m the length of the spring 
hanger might completely unload the wheel is 
exaggerated Witnm umits and provided 
the compensating beam does not touch the 
stop, variation m the len^ of hanger is not 
consideml to be of material unportance 
On the whole, track men should feel 
greatly mdebted to Mr Antia for this book 
which provides a very handy and useful 
manual for permanent way 

VV. 

Gannlng Practice aod Control, by Osman 
Jones (Channan ft Hdl Ltd, London), 
1949, Thira Edition, Revised ft Enlarged, 
pp VI + 314 and Index. Price 36t. net 

The great popularity of the first two 
editions of the bode has led to the publication 


of the third edition. Mr. Osman Jones is the 
sole author of the present eihtion, Mr J. W. 
Jones having resigned his rights of co- 
authorship. 

During the seven years that have mter- 
vened between the publication of the second 
and third editions there have been many 
developments m the theory and practice of 
canning jind the author has made a thorough 
revision of the subject-matter m the li^t of 
these develoments. Particular mention 
may be made of the recent methods of 
vitanun assay, examination of suqiected 
materials m food poisoning cases, new 
culture media, modem sealing compounds, 
etc The microbiolagy of canning is dis¬ 
cussed at len^ and the importance of 
hygienic conditiona m canning practice has 
b^ clearly brought out In this chapter 
the author has b^ emmently successful m 
imparting to his readers, who may not have 
had any grounding m bacteriology, an undor- 
standmi^ of the implications of microbiology 
as applied to canning. 

The book is profusely illustrated with 
photomphs of processing techmques em¬ 
ployed m canning and photomicro^phs of 
spoilage micro-organisms It is regrettable 
that several mismmts have crept m, and 
we have no doubt that these will be ell- 
mmated while repnnting the volume. 

SA.C. 


PubUcatloiis Received 

Principles of AERODYNAincs, by James 
H Dwinnell, McGraw-Hill Book Co Inc., 
9 5 50 

Chemical Engineers Handbook (Third 
Edition). by John H Perry, McGraw-Hill 
Book Co Inc., 9 12.50 

Chemical Age, C 19 Sitaram Buildings, 
Bombay 1, Rs. 10 

Welding Design ft Processes, by B. 
Richard UQton, Chapman ft Hall Ltd., 36s. 

Progress IN Chromatography ( 1939-1947). 
I^L. Zeduneister, Chapman ft Hall Ltd., 

Cell Physiology ft Pharmacology, by 
F^Dauelli, Elsevier Publishing Co. Ltd., 

Drilung & Sampling of Bituminods Sands 
OF Northern Alberta, VoL 1, Canada 
Department of Mines ft Resources,* 25 
cents 
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MANUFACTURE OF FILTER PADS FOR 
STERaiZINO LIQUIDS 

Special types of filter pads are 
required for prepaniig bactena-frM filtrates 
in pharmaceutical and biological work 
Prior to the World War, the country’s requure- 
ments of such pads were met by imports of 
well-known foreign brands such as the 
Seitz E.K. pads manufactured m Germany. 
With the cessation of supplies from Germany 
and other foreign sources during the war. 
there was an urgent demand for the manu¬ 
facture of these pads in this country As a 
result of the mvestigations earned out m the 
laboratones of the Council of Scientific & 
Industrial Research, a process has been work¬ 
ed out for their manufacture from raw mate¬ 
rials readily available m the country The 
pads manufactured by this process satisfy all 
the standard specifications with respect to 
sterUity of the filtrate, rate of filtration, etc 

The fffocess consists of the following steps 

1. reparation of the absorbent 

2. Preparation of the pulp medium 

3. Incorporation of the absorbent powder 
m the pulp mediuriL 

4 Preparation of the final suspension 

5 Preparation of the pads 

The following equipment costing about 
Rs 2,S00 IS requuM 

1. Aluimnium or enamelled pans 

2. Mechanical shaker 

3. Sterilizer to stand a pressure of 50 lb. 
per sq, m 

4. Vacuum pump 

5. Hot-air oven. 

6 Hand press. 

7 Punches, dies, etc 

Ma imU s ctu riiig Goat 

Rs. as p. 

Cost of raw materials and 

chemicals per 1,000 pads of 

7 cm. dia. 12 0 0 

Manufacturing costs 13 0 0 

Cost per set of 25 pads 0 8 0 

As these pads are to be used for aseptic 
poipoees, it is necessary to pack them m 
properly sterilized paper or plastic covers 

‘The demand for these pads was fairly heavy 
during the last World War and is likely to 


grow with the development of mdustnes 
concerned with pharmaceutical or biological 
processes involving aseptic filtration. The 
manufacture of these pads can be profitably 
taken up by surgical goods manufacturers 

PRODUCTION OF CITRIC ACID 

Citric acid and citrates are iiifortant 
chemicals with a variety of mdustnal applica¬ 
tions They are used m pharmaceutical 
preparations, m the food mdustnes and, to 
a lesser extent, m dyeing and caheo prmting, 
silvering, engraving and m mk manufacture 
Citnc aad and atrates also find apphcation 
m the plastics industry 

Citnc aad is now manufactured almost 
entirely by the mould fermentation method 
India’s requirements of atnc aad, averaging 
to 250 tons per annum, are met entirely by 
imports The panel on Fme Chemicals, 
Drugs and Phi^aceuticids, in fixing a 
target of production for atnc acid, assewnd 
^e country’s annual requirement at 500 
tons by 1957 In view of the rapid growth 
of the pharmaceutical industry and of the 
aerated waters' and soft drmks’ industry m 
India, the target may be exceeded m the 
near future 

Investigations on atnc acid fermentation 
earned out under the auspices of the Council 
of Scientific & Industrial Research have 
resulted m the isolation of a giant stram of 
AtptfgtHu* ntger with outstanding atnc 
acid producing abihty, and m establishing 
the conditions under which this fungus can 
be employed for the commercial production 
of amc aad An important feature m the 
use of this organism is that no oxalic acid is 
produced during fermentation The fungal 
myceha, obtamed m the process, has bwn 
usra m the production of lalcium gluconate 

The method consists essentially in fer¬ 
menting techmeal glucose or cane sugar 
under controlled conditions, employmg cul¬ 
tures of the special stram of A, n^er men¬ 
tioned above Conversion of glucose to 
atnc acid takes place m 9 to 10 days, after 
which the fermented bquor is filteiw, con¬ 
centrated and the atnc acid allow^ to 
crystallize out Tlie yield m terms of the 
wei^t of raw rruitenal used up is 70 per cent 
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with glucose and 50 per cent with cane sngar 
When molasses are used, the yields are not 
consistent. 

Raw Matuiials 

1 Technical glucoae or cane sugar 

2 Ammonium nitrate, potassium dihydrogen 
phosphate and magnesium sulphate 

3 Slak^ Ume and sulphuric acid (if alternative 
recovery process via calcium citrate is adopted) 

Eouipmknt 

1 Fermentation chamber of cement concrete for 
one ton plant, 112i'x70^x 16' 

2 Fermentation trays of aluminium or sheet iron 
or wood suitably coated 

3 Sterilisation vessel, wood 

4 Sedimentation wooden tank 

5 Filter presses (plate and frame type and 
rotary type) 

* 6 Vacuum evaporators, either lead-lined or of 

stainless steel 

7 Settling and decolounsation wooden tanks. 

8 jMkeM enamelled iron crystallising vessel 

9 Basket centnfuge 
to Air-conditioner, and 
11 BoUer 


Capital Outlay ( for t ton of citnc acid per day) 

Rs 

1 Fermentation chamber ® Rs 10/- 

persq ft 1,00,000 

2 Air-conditioning equipment 40,000 

3 Evaporators 80,000 

4 Trays and other equipment 80,000 

5 Boiler 15.000 

Total 

Production Costs 
(a) Glucos 0 as Raw MaUrial — 

1 Technical glucose, 1 43 tons, @ 

Rs 70/- per cwt 

2 Other ch^icals 

3 Power ® -/!/- per kW 

4 Steam. 17 tons, ® Rs 10/- per toi 

5 Depreciation ® 15 per cent 

6 Insurance @ 2 per cent 

7 Salaries and wages 

Cost of 2,240 lb of citnc acid 
Cost per lb 


(b) 

1 


2 tons of cane sugar ® Rs 40/- 
per cwt 

2 Other expenses [ as in (a) 2-7 ] 

Cost of 2,240 lb of citric acid 
Cost per lb 


3,15,000 

Rs 1 

as p 

2,002 

0 0 

400 

0 0 

50 

0 0 

a 170 

0 0 

150 

0 0 

20 

0 0 

160 

0 0 

2,952 

0 0 

1 

5 0 

1,600 

0 0 

950 

0 0 


2,550 

1 


(The estimates are based on laboratory experiments.) 


MANUFAOTURE OF GALGIUM 
OLUQONATB 

As A RESULT OF THE WORK CARRIED OUT IN 
the laboratones of the Counal of Scientific & 


Industrial Research, a siinide enzynuc pR>^ 
cess has been developed for the produc¬ 
tion of calaum gluconate. The method 
which 18 covered by Indian Patent No 39441 
and corresponding foreign patents, has the 
following advantages over the older fer¬ 
mentation methods (i) avoids the use of 
hve cultures and, consequently, no special 
precautions or equiimient are required for 
sterilizing media, etc . (u) the ^uipment 
required is simple, (hi) fwgal myc^ from 
atnc acid or pemaUin production are utilized 
in the process, and (iv) side reactions are 
avoided and, consequently, the punty and 
3 neld of gluconic acid are unproved. Techni¬ 
cal glucose or starch hydrolysate is employed 
as raw material 

Raw Matsrials 

1 Techolcal glucoso or starch hydrolysAte 

2 Calcium carbonate 


EguiPUiNT 

1 Shallow pans (total area, 50 sq ft) for cultur¬ 
ing the organism 

2 Refngerator (household) for storage of 
culture 

3 Laboratory autoclave 

4 Aeration vessel made of wood with stirrers. 

5 Filter press, woodon frames and plates 

6 Vacuum evaporator of stalnleia steel 

7 Shallow hemlsjpherical crystallising vessels 
with enamelled stainless steel anchor stir¬ 
rers 

8 Centrifuge 

9 Stmage vessel made of wood , 

10 Drying oven 

11 Grmder, and 

12 CompresseJ air plant 


Capital Costs 


1 Cost of equipment for a plant capa¬ 
ble of produang 250 lb of crystalline 
calcium gluconate m two days 

2 Cost of building. 2,000 sq ft, ® 
Rs 10/- per sq ft 

Total capital cost excluding cost of 


Rs 


1,00,000 


20.000 


1 , 20.000 


Working £;cpBNtBS 

Rs. as p 

Cost of 500 lb of technical glucose ® 


Rs 70/- per cwt 310 0 0 

Cost of calcium carbonate 21 0 0 

Sundry chemicals 12 0 0 

Etoctndty and fuel 30 0 0 

Depreciation ® 15 per cent 120 0 0 

Insurance (g 2 per cent 16 0 0 

Labour and supervision 60 0 0 


Cost oi 250 lb of oaldum gluooftate 569 0 0 
Cost per lb of caldiim gluconate 2 4 0 


(The estimates are based on laboratory expenmenta) 
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Sdtittlflc SuppllM 

StorM In India 

Tn LSADim ARTICLB POBLItHBD 
in a recent xanie of CarrMf Sct^nes 
puts forth a plea lor the eetabhsh- 
meot of BCifmtaflc supplies stores 
in India (1950. 19, 167) At 
present eesential sapplies. roearch 
equipment, glassware and chemi- 
CM are obtained by Government 
departments, research institutes 
and the universities through 
(1) reputed commercial concerns 
or (2) some government agency 
such as the Indian Stores Depart¬ 
ment. Director-General of Indus¬ 
tries and Supplies. Trade Commis¬ 
sioners. Scientiflo Liaison Officers 
and Supply Missions attached to 
the Indian Embassies, etc It is 
estimated that the cost of articles 
obtained through commercial con¬ 
cerns IS to 5 times more than 
when the stores are directly 
imported This is attributed to 
the absence of any central organ¬ 
isations for obtaining these sup- 
phes and arranging for their 
storage and distribution 
The establishment of regional 
sdentiflc supphes stores, at im¬ 
portant centres, to be either 
directly in the charge of the 
Department of Saentiflc Research. 
Government of India, or to bo 
managed by a pnvate firm under 
the control of the Central Govern¬ 
ment. is suggested for speedy and 
economic procurement of scientific 
supphes Research mstitutions. 
university laboratories, etc within 
the orbit of each of these centres 
would be served effectivelv from 
these centres Each of these 
centres would collect the require¬ 
ments for the next two years of 
vanous institutions in thar sones, 
secure currency re leas es forarticles 
to be imported, call for quotations, 
arrange for inmMtion and stock 
the material The laboratory or 
the department concerned would 
then merely arrange to draw from 
these stores its requirements as 
and vdien needed 
This psocednie would save much 
nnneoeasary expense and delay m 
procurement ofsuppfaes and would 
effect a substantef saving in cost 
ol matenals as also In paokmg, 
fraigfat^ Insurance costs, etc More¬ 


over, research and other matitu- 
tiooa would be saved a lot of 
administrative work in arranging 
for these supplies 

Exhlbltioa of 

Sdmitlflc Inatnimenta 

A WIDE VAEIBTY OP SCIBNTIFIC 
instruments and associated appa¬ 
ratus designed for industrial and 
power application and scientific 
process control m industry were on 
display at the 34th Physical 
SoiLety Exhibition held in April 
1950 at the ImpenaL College. 
London 

Among the pick-up. or imtial 
measunng devices the emphasis 
was on inatrumenta measunng 
radioactivity e g an instrument 
measunng material thickness by 
radioactive means Radiation 
detection and measurement 
Mparatus. varying from simple 
Gttger Muller counters to radio¬ 
isotope analysers was demons¬ 
trated Among the amplifiers, 
12 difierent desigiui of d c or 
a c amplifiers suitable for applica 
tion to the measurement of small 
currents or potentials were incor¬ 
porated Some examples of new 
miniature electrical instrumonta 
covering all types of movements 
were shown and also a neat and 
small frequency meter with 5 
vibrating reeds for use on 50 c /s 
A new compact dynamometer has 
been produced A small compact 
moving coil grapher in a metal 
case, a 3 m wide chart with two 
paper speeds, was the most promi¬ 
nent of the mphic recording ins 
tmments A compact single pen 
operation grapher or marlcCT with 
an eight-day mams dnven drum 
chart, was on show This was 
developed for statutical investiga¬ 
tion of consumer demand when 
using water-beaters and similar 
apphances and records the time 
duration of the load 

Three new instruments for 
nrocess control were exhibited 
Tile largest has a 10 in wide chart 
with sw-contamed motor-dnven 
pen and integral potentiometer 
balance Full scale deflection is 
given for 10 mV For portable 
use one type was shown which 
coold be servo-operated The 




whole eqalpment could be accom¬ 
modated m a portable case with 
a disc chart record The use of 
electro-sensitive paper was a 
feature of several other recording 
instruments 

latorsud transformers ime eiSi- 
bited A transformer for high 
frequency use which can deal with 
loa^ of 500 VA , was notable for 
its small site An equipment, 
designed for stabilisation of ac 
voltages for accurate laboratory 
work, has a short term stabilltv 
vnthin two parts in 10000 A 
valuable accessory for control 
urposea was the vacuum switch 
"wo new magnetically operated 
models work with 15A a c or d c 
at 600V respectively and the same 
current at 1,500V in 10 miUi- 
secondt 

A powerful miniature self- 
starting motor having a torque of 
0 75 in per oz at 3 000 r p m . 
was shown Its larger prototype 
produces 6 in per oz at the 
same speed Other designs with 
vanous terminable shaft speeds 
and torques were sUso available 

Some new portable test instru¬ 
ments for laboratory and indus¬ 
trial use vrere put on show One 
portable wattmeter was capable 
of measunng power without break¬ 
ing the circuit and la available in 
ranges from 50 kW upwards, a 
plug-in ammeter movement was 
also available 

New additions to the wide range 
of insulation testers were made 
One of these hand operated, had a 
maximum test pressure of 2 500V 
d c and six ranges from 50 000 
megohms downwards while 
another with a test pressure of 
5 000V dc had ranges down 
from 1 00 000 megohms 

Many demonstrations were sug¬ 
gestive of the future trends in 
development The use of the Hall 
effect in germamum crystal was 
one example Two prototype 
equipment vrai operated to show 
how accurate measurements of 
magnetic flux may be made using 
a tiny probe 3 mm square. this 
would be of immense help in 
investigations of compheated or 
femall magnetic circuits ( Electric^ 
Rmit^SO No 4) 

MercetiutUm of Jvte 

The trahofokuatzon of native 
cellulose ( Cellnloee-1) into tlie 
hydrate modification (OUnloee 
II) by the action of caustic soda 
on raw jute has been studied at 
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the TmHU Pfysict L§ho¥mlary 
Uuv«nityof Lcim(Ara/iiff 19M 
165 816) 

The eodA oellnlote obtained by 
trMtmg raw jute without tension 
m caustic soda solutions of vartous 
concentrations was examined for 
the native modification which was 
found to be absent for coocentra 
bona greater than 10 per cent 
(w/w) but reappeared when 
alkali was washed on fhe incom 
plete transformabon therefore 
18 not due to the failure of the 
alkali to penetrate into the oellu 
lose crystallites but to at least 
partial reversibility of the nabve-^ 
soda cellulose reacbon 

In ramie the condibona for a 
partial transformabon of this kind 
are much more cnbcsd and impear 
to be such that only part of the 
cellulose baa been actra upon by 
alkali The differential behavionr 
from jute is ascnbed to the effect 
of lignm in the latter when 
perhaps bv forming cross linkages 
between the cellulosr chains near 
the boundaries of the crystallites 
it introduces an element of stabi 
lity absent in the purer fibres 
Another effect which la observed 
only in jute for a narrow range of 
concentrations of the alkali (about 
10 per cent) is the fonnabon of 
an abnormal soda cellulose 1 and 
18 perhaps the conseauence of 
extra crystallite cellulose lignin 
linkages 


Direct Plating of Aliiminlam 


p of 


NEW PROCESS FOR DIRECT 

of alumuuum with the 
a suitable etching agent 
has' been developed at the Pood 
Investmbon Oiganisabon of the 
DSJR London ( J PUUro 
depMtoft Tsck Soc 1950 36) 
relative efficiency of vanous 
etching agents was determined by 
immersing etched and washed 
specimens in a solution of iodine 
f containing 0 1 iodine and 0 13 
V sodium iodide) 

Etching solubons contaimng 
acid in combination with the chlo 
nde ton vis sulphuric 
HQ) hydrochlonc IHC\ sJCX 
HCl AlCl.) acetic (C>4COOH- 
NaCl) and tnchlarscebc (CO| 
COOH ) were the most effecbve 
m duaolviDg the surface film 
Tnchloraoebc acid etches best 


taking only one or two minutes 
and iMving a very smooth surface 
free from pits The addition of a 
hydroxy orgaiuc snbstsnre eg 
dextrin to the etchant forms a 
soluble complex mlt with alnmi 


mom and pievsnts the predplta^ 
tion of alnniHuum hydroxide or 
basic salts of aluminium The best 
etching aolnticm found so far con 
sists of dextnn 50 gm water 150 
c c tnchkmcetic amd (melM 
crystals) made to 1 litre The 
average loss of alumuuum (99 3 
per cent) incurred donng etching 
at 95^ for 1 to 2 min was 0 14 
gm percm*(13gm persq ft ) 
of surface area equivalent to 
removal of 0 0005 cm (00002*) 
thickness 

The disadvantam of this etch 
mg agent an 11) the cost is higher 
than that of the usual etchants 
(2) the solutiOR IS rather viscous 
and the loss through drag out is 
likely to be appreciable (3) the 
fumes which arise at 95*^ are 
objecbonable and steps mutt be 
taken to reduce or ehmWte them 
and (4) the op er ator needs to wear 
rubber gloves 

The activity of the aluminium 
at the tune of plabng has to be 
mamtamed by washmg m an inert 
liquid such as acetone or it can 
be reduced by means of a con 
trolled wash in water or a mixture 
of acetone and water The results 
of tests on the effect of varying the 
bme of immersion of etched alu 
minium m cold or bmling water on 
the electrodepoaitioa of nickel 
( from mckel sulphate aolubon) 
showed that a brief nnse in boding 
water or 30 nun in cold water 
permitted a good deposit Cold 
water treatment gave thinner and 
better conducbve films than those 
formed in boiling water Further 
washmg should be done with 
minimum exposure of the etched 
surface to atr and the metal should 
not be allowed to dry before 
immersion m bie platmg aolubon 

The following nave given the 
best results for platmg copper and 
nickel as aluminium alter the 
preluninary etching treatment m 
the trlchloracebc dextnn solubon 

CkemtcalD%spiaemm 0 nt Copper — 
The etched metal is washed m two 
separate lots of acetone rinsed m 
a mixture of equal parts of acetone 
and water and iramened in a 
saturated solution of copper sul 
phate for 3 to to mm at room 
te m perature NtcMei —The etched 
metal ts treated as above and 
immersed m the foUowiiig solution 
for about 15 mm at 95"C nickel 
sulphate 250 gm nickel cblonde 
50 gm ammonium citrate 100 
nn Permn^i BX9m made to 
1 litre with water The coatings 
thus produced have a good 
appearance and permit a fairly 


strong soldered Joint bat aie 
porous and may poasfbly serve as 
undercoats for an electro-deposi 
ted metal 

EUctro-4epotiHon Copper —^The 
etched metal is treated as above 
and plating is done m an agitated 
solubon of the following compost 
tion for 2 mm at 50 amp per sq 
ft and then 13 mm at 25 amp 
per eq ft at room temperature 
lining a copper anode and a bath 
of copper eiuphate 300 gm bone 
amd M gm Permtnai BX 2 gm 
madetoTlitre with water Ntcksl^ 
Treated as for copper and platmg 
IS done m the foliowmg solution 
for 30 mm at 50 amp per so ft 
at room tem p erature uHug nickel 
anode and a bath of nickel tul 
phato 100 gm ammonium sul 
phate 50 gm boric amd 2 gm 
made to 1 litre with water 


Stalnlees Steel LlnlnSe 

The COUPARATIVB MERITS OF 
stainless steel lined stainless steel 
clad and scdid stainlen steel 
equipment and the weldmg tech 
mques employed m these vessels 
are discussed (CMem Eng 1950 
57 117) 

Consuienng the wall thickness 
the following Imings are recom 
mended as most economical 0 25 
in or under solid stainless steel 
a careful compunson of costs is 
necessary 0 25 to 0 5 m sobd 
stainless steel and stainless steel 
clad 0 5 to 1 0 m stainless steel 
clad and stamless steel lined 1 0 
in or more stamleM steel Imed 
0 75 in or below m condiboos 
severely corrosive solid stainless 
steel 0 75 m and above condi 
tions severely corrosive either 
clod or Imed construction 

Plug welding stnp welding 
wpot welding and poke welding are 
commonly used The choice of a 
particular method is determined 
by the vessel design operating 
condibons and skill of workmen 

Phtg Wiiding — The method is 
easier to test for leaks and n 
found satisfactory m many cases 
There is little opportumty for 
crevice corroncm il the plugs an 
properly sealed Comparison of 
plug weldmg costs with those for 
strip wddmg method u of the 
order of 10 to 30 per cent mm 
expensive than 2 bM butt wekl 
5 to 15 per cent more expensive 
than 3 dm butt weld and lap 
weld with formed edges and about 
15 per cent leas expoisive than the 
butt sbap airangeinent The 
method however does not necet 
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mtOf aflovd Btre ng Br atteduneat 
to tlM diall thaa the atrip method 
tn Ihet tiMra la own poaatbUity of 
hannful dilation of wrid netu in 
ping welda than in any ol tiu atnp 
mirnioda except the ainglebcnd 
batt wrid 

Strip Lining —The major vana 
tlou of method are tune bead 
two bead and ainglebead butt 
welda butt atrapa lap welda with 
farmed edgea and ahingle method 
In three bind butt weld laying of 
the cover bead la not ea^ and 
fit np la rather exacting It la 
alightly more expenaive than lap 
wind with formed edgea and lem 
expenaive than bntt atrap Two 
bead bntt weld oflera the beet 
all round combination of freedom 
from dilution and crevice corro 
aum and eaae of fit up at moderate 
coat Single bead bntt welda have 
been aocceaafully uaed in lining 
work but require the highest weld 
mg skill to securely attach the 
him and seal the jointa with one 
bead Even dien dilution and 
crevice oorroaum are more likely 
and unsound welds may occur 
Use of a butt strap w the most 
aabafactory atthougn it la the moat 
expenaive on account of four welda 
requiied tor each joint Lap weld 
wim formed edges IS aa satiancfrny 
as the bntt atrap Coat of forming 
la more than overcome by uamg 
only two beads per joint inatcNid 
of four The ridged effect bow 
ever may canse some inconveni 
ence m cleaning Shingle method 
is a variation of lap weld with 
formed edgea The method la 
aeldom used because it is difficult 
to make the lap^ng edge meet 
properly the flat surface of the 
bp^ atnp with the result that 
the welds are unsound and not 
crevice free 

Spci n$ii$ng metiioda have 
been quite aocceaaful especially 
when the vessel Intenor is new 
and smooth The method and 
tibe equpment are patented 

Tk$ pok$ wiUimi gun making 
use of the inert gat shielded arc 
pnaaple ts a recent devcOopment 
The gun fnaum welds two lapped 
pieces of metal witlioQt the necea 
alty of making boles in either piaoe 
It fa imhed to only one shIo the 
Joint The equipment ia patented 


Tu WMOW l T t ATIOir PLAMT AT 

Bitomoont Canada, the site of 
AtbsHa a On Sands Project on the 
Athabaakn river n tbaonly plant 
^ faa kind in the world extracting 


petro leu m from Albertafa ml nch 
sands These deposits constitnte 
the largest aingfa reservoir of 
petroleum m the world and are 
estamated to contain 100 bdhon to 
500 billion gallona of oil The 
separation aM refining mocesses 
employed are descnbiM (CA«m 
Eng 1950 S7 103) 

The oil sand deposlta ccm 
sist of unconsolidated sand clay 
and silt containing varying 
amounts of heavy arohaltic oii 
4per cent to 16 per cent by weight 
The sand particles are 50 to 200 
mesh and the oil is largely in the 
form of thin films surrounding the 
sand grains 

The sand is fed to the plant 
throuid^ steam jacketed screw 
conveyers after injecting it with 
high pressure steam Hot water 
IS adaed to adjust the gross water 
content of the feed to about 12 


per cent by wegbt A rotary 
screen removes limestone and 
other foreign bodies The oil sand 
passes throogh the screen as a 
neavy pulp containing about 25 
per cent by weight of liquid 
Adiosting a weir at the discharge 
ena regulates retention bme in the 
mixer During mixing the oil film 
surrounding oich sand grain is 
broken and the sand is wetted 
with water The tiny air particles 
so formed coagulate to form drop 
lets These are aerated by agita 
bon in the mixer 

In the distributor the oil water 
and sand are mixed with 200‘'F 
recycle water cuculabng at 400 
gal per min The sand enters the 
separatum cell as mdlvidnal grams 
and oil inclution is prevented 
Condibonsm the cell are quiescent 
so all but the finest mmeral matter 
settles nmidl V and la earned along 
through the bottom to the foot of 
a twin screw dewatenng conveyer 
which lifts the sand above the 
liquid level in the cell before dis 
charging Into the tail ngs receiver 
The ou water interface in the 
separabon cell is maintained 
slightW below the reach of three 
sets of rotating paddles that carry 
the oil out of tlM cell A conven 
tional thickener removes almost 
all fine clay parbclss mixed with 
the oU sand 

Oil leaving the separation cell 
contains 25 to 30 par cent water 
and 4 per csfit mmenl matter 
This fa efasaed up by dUntmg 
settiiig sal vaponimg the 
water Mueat is a ^APl 
distillate prod u ced in the refinery 
Water in the diluted crude is 
removed by heabng to 400^ 


under20to30pSI backpressure 
in a coBventinna] tube sbU and 
fiashmg Distillate flaahed with 
water is recombined with dry 
crude from the bottom of the 


Reflnmg is restricted to a mild 
vis breaking opera bon (1) re 
covery of diluent added to facili 
tate cleaning of the crude (2) 
produebon of new diluent to 
balance productum loesea and 
(3) production of fuel oil for the 
power house refinery heater and 
dehydration heater 
Dry diluted crude oil is heated 
to 825”P under 50 psi back 
sure and flashed Overhead 
om the flash tower is fractionated 
into naphtha distillate light ggs 
oil and heavy gas oil Heavy gas 
oil is recombined with the flash 
tower bottoms and the blend used 


as fuel 

Pilot plant trials of acoM water 
separabon process and a fluidised 
bed operabon are under mvesb 
gabon 


Recovery of 

Stalnleee Steel Scrap 


A NKW TKCHmgUX OXYCXN LANC 
ing which speeds up the produc 
bon improves the quahty and 
reduces tne coat of stainless steel 
was discussed at a recent meeting 
of the British Iron k Steel Fedeia 
bon^CAsM Age 1950 62 819) 
The technique ii regarded as an 
important development m the 
manufacture of stamlem steel 
since Its uubal discovery The new 
procem makes possible the ublisa 
bon of stainless steel scrap 
The scrap is melted in an arc 
furnace at 3 000^ and pore 
oxygen is blown into the steel 
thnmgh a long thm ppe thnwt 
through the door of the furnace 
The oxygen oxidises mlioon and 
manganese which tend to increase 
the temperature of the molten 
steel SuDsequoitiy carbon (con 
tanunabon from the riectrode) u 
burnt or oxidised and its content 
can be brought down to 0 05 per 
cent Dunng oxygen mjecoon 
some chromium IS oxidued there¬ 
by generabng more heat and this 
ebrenuum mainly peieee into the 
riag At a later stage this 
chronuom is made to pass back 
mto the molten steel to the extent 
of about 96 per cent Thus fanr 
fifths of the enrominm in the metal 
Is retained when a stainless steel 
with 18 per cent cbrcmiium Is 
ihsde sad all of it is retsined 
when p rores d n g a rnstless 
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steel with 12 per cent cfaronmim 
thereby eSecbng a consldenble 
savmg of the expensive metal and 
obviatitta the necessity of rebuild 
ing the cnionuum content Great 
saving in electric current is also 
effected by this method 10 
minutes of oxygen lancmg com 
pletes the operation which would 
normally take 30 to 45 minutes by 
the old method The steel made 
this way takes high polish quickly 


Rapid Analjrala of SUicatea 


Thk stakdard methods or ana 
lysis of clays and other iilicates 
are tune consuming and are not 
very accurate Cobrunetnc and 
Bpectrographic methods developed 
sind perfected at the Royal Insti 
tuto of Technology Stockholm 
and at the Umveraty of Ghent 
respe c t i vely {R€$Mare\ 1950 3 
74} offer rapid and simplified 
analytical techniques 
Cohnmstnc Method — Three 


solutions of the clay sample are 
mpared The first solution for 
determination of SiOg AlgOi 
FegOg and TiO| is obtained by 
fusion of 0 2 gm of clay with 
sodium carbonate preapitation 
of Silica by hydrochlonc acid and 
separatum from chlorides of iron 
aluminium and titanmm and 
dissolution of silica in sodium 
hydroxide to form sodium silicate 
Each filtrate is made up to 1 litre 
Silica IS determined colorimetn 
cally m this solution by the yellow 
colour produced on forming silico 
molyboic acid the AlfO, by 
the yellow colour fonuM with 
alummon the Fe|0| by the red 
colour formed on addition of 
potassinm thiocyanate snd the 
TiQi by the yeltow produced by 
hydrogra peroxide 
The second solution for the 
determination of calaum and 
magnesium oxides is obtained by 
the fusion of 0 5 gm clay with 
sodium carbonate preapitatum 
of silica with hydrochlonc acid 
addition of hydrogen peroxide to 
dissolve MnO| as the chloride 
precipitation of iron alumhunm 
and titaniuin as theu' hydroxito 
by ammonia and flltntioa of the 
solution into a 250 c c grsdnated 
flask The precipitate is re- 
diiaolved in nydroohlone 


lepncinitated by ammonia and 
wwwa with foor poctlaQs of 2 per 
cent attimonium dilondo sohitkm 
The washings are added to the 
fiHiata u m 250 cjo flask the 
whole oadiflad wlto hydrochloric 
and made up to 250 co 


Calcium oxide is determined by 
pieapitation as caldom oxalate 
and titration with decmomal 
potasnum permanganate Magne 
Siam oxide is determined colon 
metrically by means of titanium 
yellow which on co precipitabon 
with magnesium hydroxiae pro 
duces a colouration 

The third solution for dcternu 
nation of alkalies is obtained by 
treating 2 gm of clay witn 
hydrofluonc and sulphuric acids 
followed by neutralisation with 
ammonia to pH 5 and washing of 
the precipitate with hot water 
The nitrate is made of 200 c c in a 
graduated flask Sodium oxide 
is estimated by precipitation with 
uranyl acetate and estimated 
colorunetncally by the brown 
colouration formed with uranium 
in presence of hydrogen peroxide 
ana ammonium carbonate Potas 
Slum oxide is estimated by 
precipitation with chlonmlatinic 
acid and addition of poousium 
iodide when a red colouration is 

formed due to the Ptl||2 ion 

Complete analysis of clay with 
this method can be finished within 
8 hr The results are compar 
able in every way with the results 
obtamed by gravimetric methods 
The method is applicable to the 
analysis of mica feldspar sands 
slags from blast furnaces and 
cement It requires a combmed 
colorimeter and ncf^elometcr 
with two photoelectric cells of a 
selenium barrier layer type con 
nected by a compensating arcmt 
to a galvanometer as null point 
indicator 

Emtewm SpecirograpkiC Method 
— A master solntion for detenni 
nation of AlfOg FegOU TiO. CaO 
and MgO is prepared by dissolv 
ing 1 gm cUy in hydrochlonc 
and sulphuric acids in a platinum 
crucible so as to voLsnlise the 
Bihca After ev^xmtum to dry 
ness the residue is taken up lir 
hydrochlonc acid and wanned to 
dissolve the salts oomplebdy This 
IS again evapmtod to dryness 
and rediBBcflim m 10 cc of a 
standard copper su^ihate con 
taming 2 5m copper in 1 hire 
of^Ha O^cc Is evaporated 
at 90^: on a Hiigsr gra|fluto 
electrode of 5 mm dameter with 
a flat surtece previously cleaned 
by a pedimiiiary dismrge for 
1 mm The npptr electrode li 
also of graphite and the exatetkm 
Is by m t er mitte nt arc The inten 
sity of the lines is compared with 
thet of the copper ediicn famishes 


an Internal standard The curves 
prodnoed permit the detenniiia 
tion of AlA FcgOt, TiO| CaO 
BIgO and Na^O m vanons oonoen 
trmtioa rays Very low c on cen 
trations are obtamed on further 
simple treatments of the msster 
solution Silica is determined by 
difference 

More rapid determmatioiiB may 
be earned out by working directly 
on a specimen of finely powdered 
clay 0 1 gm clay 04gm copper 
oxide and 0 5 cc akohol are 
mixed m an agate mortar and 
ground finely until the alcohol has 
completely evaporated The mix 
ture u dispersed mice alcohol 
and m order to deal with the whole 
of the sntpenston it is withdrawn 
by means of a glass tube of dia 
meter less than that of the fiat 
electrode and placed on the 
electrode the alcohol disappears 
^ abeorption and evmporatioii 
Except sodium and potassinm 
oxides (which cannot be deter 
mmed by this method ) the other 
oxides can be det^mined m con 
centrations of 1 per cent and 
below A maximum of 15 to 20 
mm is required for the detormina 
tion of the prmcipal constituents 
Reproduabllity is excellent with 
a mean error of 3 to 5 per cent 

New Rublee Vnedne 

A NEW VACCINE FOR PROTECTINO 

dogs agminst rabies Is reported 
(Set Newsletter 1950 57 279) 

The vaccine is made from a live 
rabies virus modified by growing 
m chick embryos and niUike the 
older vaccines does not oontam 
any mammalian bram or spinal 
cord tisBue The vaccine provideB 
a high degree of immunity Dogs 
inoculated with a single mjectum 
were found to be completely 
resutant to vuns mfection for 5 
to 27 weeks The chick embryo 
vaceme u highly stable and 
matntams its immnmang capacity 
f6r at least 18 months 

Improved Metal Cleaner 

A NEW AND SIMPLE METHOD FOE 
*naVtit0 40(1 ning metsl 

cleanen with very good deter 
gent properties a based on a 
system in which the water and 
Bdvent remain as separate layers 

The solvent ooailste of a chkv^ 
Dated solveat sach as tnohlnw 
ethylene toudiidi is added nuDsml 
Mfkite to give a final epeeifle 
gravity greater tiua the water 
mycr which lepialin on top of the 
solvent Pbosplmtasatelnqaentfy 
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Added to the woter to help In 
removinc w n ter^olnble dirt from 
the nietue. 

The efficiency of thk eyetem 
depMide on the Addition of poly- 
e&ylene gt^l 400 (di, trf) 

RicAnoteate S-556U iCfyco fVo- 
duclf Co Inc , U S A ) about 0 5 
per cent to the eolvent. S-5S6U 
acts ai an organic solvent wetting 
Agent for t^ metals, helping to 
remove grease and oils from the 
metals rapidly Not only does 
it act AS a preferential wetting 
agent in the solvent for metals, 
but also as an emulsifying a^ent 
when the metal parts are nused 
tfaroogh the water layer, causing 
more effective remow of trace 
grease and other adhering dirt 

Cleaning by this dl-phase system 
is done nmplv by dipping the 
metal parts through the water 
law into the solvent and then, 
after a short time, bringing them 
up through the water layer with 
a minimum of agitation Heating 
is not resorted to at any stage, 
thus eliminating tome fumes, nro 

hazard, loss of sol^^t and change I — High frsqusncy induction fuenack 

in composition of the two phases 



Shaap-marklng Goxnpoaitloii 

A NBW SHBIP-BRAMDINO FLUID, 

which eliminates special process¬ 
ing and does not harm the sheep 
or the wool, has been produced by 
the Australian Commonwealth 
Sdentifle ft Industrial Research 
Orgamsation after seven yean of 
research and investigation (Agr 
NemMUf, Anstralla) 

The composition u prepared as 
under Lanolin (26 lb ). resm 
(10| lb), stearic acid (7 lb) 
and tallow ( 3| lb ) are mdted at 
230°F The molten mixture is 
poured slowly Into an ammonia 
solution (sp gr 0 88) with slow 
mechanical stirring A preserva¬ 
tive such as toluene or oil of 
eocalyptoa pheUandra (1 lb) is 
then added witii stirring and a 
soltable pigment (5 lb). eg 
llottoUte Scarlet R N S , Monsa- 
trol Blue BS weak, or carbon 
Uack is mixed In The product 
keem wdl without any sedimen- 
tathm for at least three years and 
ita marks on sheep are readatde 
lor as long as 12 montiis. 

FraqoMCj 

Indncttiwr Fnnmce 

A HMB FBBgUSlfCV J kW IMDUC- 
ttott furnace lor astalliugloal 
tesMIitih has been dedgned at tlm 
H seea rph Labocstorise of the 
Goi^crgiSIceitficCo Twot 3 rpesare 


illustrated ( Fio 1) The 5 kW 
one IS the smaller ot the two 
The ftunace is housed in a sheet 
metal cabinet with a top of beat- 
resisting material A lever operat¬ 
ing through a notched gate Is used 
to raise or lower the crucible and 
during operation the furnace is 
covef^ with a lid which has a 
small hole to allow for the obser¬ 
vation of the charge or for the 
insertion of a pyrometer The lid, 
table top and removable rear 
panel are all fitted witii safety 
switches to prevent power being 
•witched on when they are not 
in a position A grajdute and 
refractoiy crucible is used with 
the equipment Power for the 
furnace is supplied from a 5 kW 
high frequency heating generator 
and the overall consumption, 
when the equipment is in full 
operation, is io kW from a 400 to 
4MV three-phase supply Tym- 
cal performanoe figures for the 
plant an 2 kg of cof^ier can be 
mdted in about IS min and 1 kg 
of sted in 12 to 15 mim 

ChuUcal ftamy of 

- Asatruiloa Pluiti 

Ifoax TXAif 750 Adstbauan 
idants have been examined as 
sonroes of drugs and chwntoUi in 
a recent survey conducted Jointly 
by the C.S.L1LO and the univer¬ 


sities of Melbourne, Sydney and 
Queensland The survey has been 
swially initiated to search for 
plants which might provide a 
starting-point for ime manufacture 
of cortisone, which shows promise 
in the treatment of rheumatoid 
arthritis Plant saponins. it is 
suggested, may make possible the 
large-scale production of this 
substance 

One hundred and forty-five of 
the idanU examined seem Ukdy 
to contain alkaloids which are 
being identified Eleven plants 
have been found to contain 
pruotic acid and may be danger¬ 
ous to stock under certain con¬ 
ditions of growth 

Timber for Packing Gaaea 

A PRBLIMINABV SUBVEY OF INDIAN 
timbers suitable for the manufac¬ 
ture of packing cases has been 
made In a pamphlet {Inium 
Forest Leaflet No 106 ), recently 
issued by the Forest Research 
Institute. Dehra Dun The survey 
shows that there are extensive 
possibilities for the manofactuxe 
and supply of box whoolkM from 
indigent timbers. 

^Betides listing ths various tim¬ 
bers which an ^ready In use for 
making packing cases, namsi and 
deacriptfoAs of other woods which 
are considered sulMito bat have 
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OooMnratloa of 

MoMum ObJoGto 

Tub Intbbma,txonal Institutb 
for the ConBorvatioD of Museum 
Objects recently estsblished with 
its hesdquarters in London fulAli 
an urgent need for an organization 
aimed at setting and maintaining 
a high standard of skill and com 
petence in the conservabon of all 
loads of valuable and arbsbc 
material and national treasures 
Its office bMrers are autbonbes of 
intemabonal reputabon in their 
respective Acids and Dr C L 
Stout formerly Head of the 
Department of Conservabon and 
Rewarch Fogg Art Musetun 
Harvard Umversity is its Arst 
President 

The Institute will help to bring 
about collaborabon between ex¬ 
perts of different nabons and those 
inbmately interested in conserva¬ 
bon of museum objects The 
organisation will pay particular 
ab^bon to the training of per¬ 
sonnel in the theory and pracbce 
of conservation and co-operate 
with all losbtubons providing for 
such insbucbon ’ne Insbtute 
propoaea to pubhsh from bme to 
time articles on technical studies 
in the Aeld 

A booklet givmg full details of 
the Insbtute 8 aims and regula- 
boni 18 in proparabon (ATofors, 
1950, 165, 903 J 


Indo-Padflc Fisharlea GouncU 

At its sboond annual mbbtino 
at Cronulla ( Australia) in April 
1950, the Indo PaciAc Fishenes 
Council elected Dr J D P 
Hardenbcrg of Indonesia as its 
Chairman and Dr A V Vdlaotohd 
of the Pbiliimines as its Vice- 
Chairman for 1950-51 Technical 
committees and vanous ad hoc 
sub committees were set up to 
carry oat lavesbgabons on Tuuaa 
nenbc-pelagic group of Ash. Ash 
culture transf^tabon of Ash, 
planktotogy hydrology, taxo¬ 
nomy and surv^ of ^ mdus- 
tnes in this region 
One of the Council’s maior 
projects 18 the compilabon of a 
regiib»r of the projects insbtn- 
bons, and personnel ooncemed 
with Ashenes work m the Indo- 
PamAc region 


ArntnUan Journal of 
Marina & Freahwatar 

Ryaarch 

Thb Comuonwxalth SCfBNTinC 
and ladustnal Research Orguiixa- 


bon has decided to publish the 
AuUraltoM Joumai of Manne and 
FreskwaUr Nescarch as a medium 
for the pubheabon of research 
papers on the results of original 
investigations on sea, estuarine 
and frodiwater Ashenes and cog¬ 
nate subjects It 18 expected that 
two issues of the journal w 11 be 
published each year, each issue 
will cost 7$ 6d 

Tha Naw Pnbllcatlon^ 

** Ghemlcal Aga " 

"Chemical Aqb’ , Sbribs I (Tbch- 
mcal Press Pubhcation Bombay, 
Apnl 1950 Pnee Rs 10), is the 
A^ of a senes of comprehensive 
biennial issues covenng the chemi¬ 
cal pro cess indusbies of India 
The inaugural number features a 
wide range of review arbelea deal 
ing with vanous developmental 
and technical aspects of the heavy 
chemical Ane chemical, synthe¬ 
tics and ferbUaer industries Spe¬ 
cial emphasis is laid on arbAcial 
manures and pesbcides, both 
vital to the agncultural economy 
of the counby 

The arbelea are contributed by 
eminent scientists and wnters — 
all Bpeciahsta tn their respecbve 
Aolds The annotated bibhogra 
phies, graphical Sow sheets, pro- 
dnebon charts and abunaaiit 
illustrations of plant and eouip 
ment have increased the nsefulnm 
of the volume 

Bonrd of Engineering Reeear^ 

Thb Pbbsidbnt Indian Council 
of ScienbAc ft Industnal Re- 
storch, has constituted a Board of 
Engineenng Research to function 
as on Advisory Body to the 
Governing Body of the Council 
The following have been nommat- 
ed to serve on the Board up to 
March 1953 Shn A N Khonla, 
Chairman Shri Kaaturbhai Lal- 
bhai Shn S Moolgaokar, Shn 
S L Malhotre, Slui Riunesh 
Chandra or alternately Shn J M 
Trehan, Shn F C Budhwar 
Shn Jang Bir Singh, Shn B S 
Pun, Dr S S Bhatnagar Shn 
G D Birla, Shn K D Jalan, 
Saidar Teja Singh Malik, Shn 
O V Joglekar Prof C A Hart, 
Prof M S Thacker, Prof A 
Viswanathan, Director, Nabonal 
Metallurgical Laboratory, Dr 
K S Knshnan and an engineer as 
Secretary 

The Board's main functions will 
bo to imtiate and co-ordinate 
research work ui vanous branches 
of engineering 


Govemmaiit of India to 
Porchaao Uranliim Stocks 

Thb Govbrnmbmt of India ravb 
decided to purchase all stocks of 
uranium available with dealers and 
mme-owners A muumum ura- 
mum content equivalent to 10 per 
cent by weij^t of unuuum oxide is 
requir^ m uie ores or concentrates 
which will be paid for at a mini¬ 
mum rate of Rs 9 per lb of con¬ 
tained uranium oxide Uramiim 
dealers and mine-owners shoold 
contact tiie Secretary, Atomic 
Energy Commisaion, Department 
of ScienbAc Research, New Delhi 

Annomicomsnta 

Prof P Makeskwan Head of the 
Department of Biology, Delhi 
University, has been elecM Chair¬ 
man of the Hant Embryology 
Seebon of the Internabonal Union 
of BiologioU Saencen for a period 
of Ave years Prof Maheabwariwill 
prepare a directory of thesdentiAc 
insbtubons and individuala carry- 
mg on research work m plant em- 
biyology and will also conduct a 
censnsofTecentresearchinthisAeld 

Dr R C Sakney of the Nabonal 
Physical Laboratmy, New Delhi, 
has been granted the 1851 Empire 
Exhibibon SchoUurdup for 1950 
The scholarship awarded to him 
IS for research m Physical Chemis¬ 
try at Cambndge Umvemty 

The Lady Taia Mamonal Truti 
have announced the following 
awards of Scholardiipa and Grants 
for the year 1950-51 on the occa¬ 
sion of tne 1950 death anniversary 
of Lady Meherbai Dorabii Tata 
The Internabonal Awards total- 
lmg/3,000 for research m diseases 
of blood with special reference to 
Leucaemias are made to Dr FdM 
Paterson ( England), Dr PaanHl 
Atanauu ( France), Dr 1 Budi# 

I Denmark), Dr £ Kelemen 
I Hungary) Dr Charles OberXing 
I France), Dr GAnther Shallo» 

I Germany), Dr Asbid Fagraeus 
and Dr Bo Thorell (jointly) 
(Sweden) Dr NielsM G Harboe 
(Denmark), Dr M Henn P L 
rebun ( Fruce) and Dr Geevge 
Diacombe (Ensland 1 
Indian Sch^r^ps of Rs 350 
per month eadi lor one year are 
awarded to Mr P R Siiaivaaaa 
(Coonoor), Mr Siva Sankar 
iMadns},!^ Phanpendra,Dr Pal 
&ngh (Agral, Dr Srinivasa 
Snramacharynln ( Andhim) and 
Dr (Mias j Sumtn Popatial 
Bharam (Bombay), 
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Progress Reports 


INDIAN CENTRAL COTTON 
COMMITTEE 


Thx Amnual Rbpoxt of thb Tbcbmolooical 
Laboratory of the Induun Central Cotton Committee 
endug 31«t May 1949 ratorda steady prog T Ms in 
technological apfdied and fundamental research 
Some of the mvestigatioas completed during the 
vear have been of direct benefit to the cotton 
breeder 

One of the important items of work completed 
during the period under review relates to the 
estimation ox nnnnuig values of Indian cottons 
from a knowledge of their chief fibre properties 
Regression equations and correlation coefficients 
have been worked out for G ktmUum G h^rbaeeum 
L Vw fna$sc€n% ( D$l%U) H G arboreum Var 
n sg ia c h i m forma inAua and G arborrum VamogUchtm 
forma bongaUn$tt By using these formulae a 
cotton breeder dia( now easily estunate the spuming 
value of any nmr strain with a fair degree of ac 
curacy from its fibre properbee The partial cca 
relatioa coefficients have also been calculated to 
asMSs the relative importance of the film properties 

Pre cleaning and ginning tests have been earned 
out on Maikto cotton with saw gin single roller gin 
and double roller gm and the lint obtained was 
tested for fibre length and spmmng value Saw 
M gave about 1 50 per cent lower ginning percen 
tage than either sinm roller or double rotter gin 
The power consumed in doable roller gm was prac 
Ucalfy the same as that m the saw gin for an equal 
weight of seed cotton while in single roller gm it 
was about twice as much Yams spun from sam 
plea ginned in the saw gm were on the average 
strong than those ipun from the other two gins 
An apparatus tpecislfy designed and calibrated m 
the laboratory was oimkI for the purpose of deter 
mining the strength of attachment of fibres to the 
seed These studies showed that the strength of 
attachment of the fibres to the seed was very much 
greater at the micrppylar end than those attached 
to other regiona 

A new gm suitable for small samples has been 
deaigned m the Laboratoiy This gm u of the 
Madirtby type having a nmer length of 7' with a 
chain dnve on ball bcanngs and is designed both 
for hand and for electrical dnve The machine 
even in Its wooden model has been found to be 
quite satisfoctmy and can conveniently be used m 
place of Platts hand gin recommended m the 
standard ginning tachmque for small samples 

Studies on the effect of agronomicsl fsetors on 
the fineness of cotton were completed during the 
yesr Ammonium sulphate applicationa have been 
found to lower the mean fibre length fibre maturity 
swollen wall thickness bundle strength and mtnnsic 
strength AtpbcatloB of manure just before sowing 
proved more useful to fibre length 40 lb of nitro¬ 
gen gave the highest bundle strength value when 
omancast, 3 weeks before wwtng on high fertibty 
sofl On the whole dceea of mtrogen over 20 lb 
•re bvmfnl to fibre properties 


A s 3 rstematic study of the incidence of stnictaral 
deformities such as binds and spurs and apical 
ends on the standard Indian coiions was made 
Observations on the incidence of (i) bainness of 
leaf bits found m raw cottons (u) immature and 
insect attacked seeds in the Kapis and (m) um at 
vanouB stages of yam manufacture were included 
in the investigation A significant positive cor 
relation betwm the percentage by weight of 
neps in the aliver and the number of neps per 
gm of the yam counted according to either 
of the two methods shows that the quantity of 
neppy material taken out while preparing the wver 
can be taken as an index of the neppmeas of the 
cotton 

A study on the causes of abnormal spinning per 
formance an Indian cottons is being conducm at 
the Laboratory It has been found that the roving 
generally has a mean fibre length less than that 
of the raw cotton and pomesses a greater fibre length 
irregulanty percental and is about 10 per cent 
stronger The decrease in length and iwilanty 
in the roving is pronounced in the case of Indiim 
cottons whose staple length is about 0 93* and 
over 

The use of polarised light for evolving a quick 
method of determining fibre matunty was in 
vestigated Under the polansed light the mature 
fibres appear yellow and green while the immature 
ones appear pink and blue Based on this observa* 
tiou an efficient and a quick method has been 
worked out 

Routine and other testa were earned out on 1207 
cotton yam and cloth samples received from cotton 
breeden and the cotton trade and industry Com 
parative mill and laboratory tests were earned out 
on JayawoMl and Jaydkar vaneties as regards their 
mean fibre length and spinning performance The 
examination of the results obtained for the three 
seasons 1944-47 showed that Jaydkar Yields du 
tinotly stronger yams than Jayawani in all localities 
The mill tests also gave the same result c^ccept In 
the case of Tkanntion Tract and Eastern Tract 
Comparative tests on Ladog 1 and Lamm (93) 
showed that Lamm yields stronger yams 

Standard Indian cottons of the 1947 49 season 
were subjected to detailed fibre and ^mining teats 
and a bulletin containing the results of these teats 
was published dunng the period under review 
Four cottons JaymwoMt V 434 ( AMa ) Gaoram 6 
and Camboita Co 32 showed an improvement over 
their performance of last seas on 

IRRIGATION RESEARCH IN MADRAS 

Tbm ACTiviTiBs or THB laixaAnoN RsaxAncB 
Station Poondi Madras reviewed m its annual 
repmrt for 1948 show oonaidermble progre ss m a 
number of research pro|eota investigated dnrmg 
the year The studies have co n tnba te d to 
increased effimency nk the design of works and 
coanderable reduebon la their coat has been 
effiseted 
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1b riv«r control ■tndwi expenmentB on n 1/150 
icnle model of the Godavan for teituig the angn 
mentc of the celluUr dami for the Rempedeeagaf 
Project were punned with a tilted bed and data 
obtained for apphcatum to bed movement in the 
prote^type A large number of anicuta waa deeuned 
and teefed Novel feature! were utrodoced tn 
these design! with a view to increase their efficiency 
in performance and economy in constmctlon 
Saving! of Ra 12 000 and Ra 20 000 were effected 
on the Shambipettai odai and Uttuamemr anicuts 
respectively Another saving of neaily a lakh of 
mpees waa made on the Jedarpalayam anient The 
design of stillmg basms with one or two rows of 
floor blocks and with or without buttresses evolved 
at tile station has proved very efficient as a dis 
Bpating arrangement for a spillway dam Ad 

I ttstabulty to variations in discharge and tail water 
ovelB to a very wide range is parttcolarly satis 
factory in tins design Considemtfle extension of 
imgam am was effected by remodeUing the 
existing sluices so as to increase the disdiarge 
drawn through them As a result of tests on earth 
dam modela a large portion of the Lower Bhavani 
Dam onginally proposed to be constructed in 
masoniy is now pro p osed to be constructed in 
earth The reduction in cost due to this change-over 
u hkely to be of the order of Rs 50 lakhs 
Studies conducted on building matenals and 
construction led to the adoptxm of cheap and easily 
provided substitutes m place of the conventional 
matenals that have bmme costly and difficult 
to procore Soli cement blocks cement concrete 
slates and tiles remfoiced cement concrete frames 
lor doors sad roof trnsset etc have been satis 
ffictonly used for many buildings in the project 
camps with great economy 


80IBNT1F1Q AGTIV1T1B8 OF THE 
NATIONAL METALLURGICAL 
LABORATORY 


A RW or TRX PXOBLXM8 UNDXK INVXSTIQATION IN 
the National Metallurgical Labor ato ty are Elec 
trolytic polishing and etching of ferrous and non 
ferrous metals and alloys and the detection of 
temper bnttieness a study of austemtic gram sue 
control of mckel chrome high alloy stew anod 
uing of alumuuam and its alloys and the pro 
doction of titomum tetrachkmde from Indian 
ilmenite The chanctenstics of Indian moulding 
sands are bemg studied 

Expemnenta earned out to convert low grade 
manganese ores (from Madhya Pradesh) into 
manganese sulphate have yielded encouraging 
results Attempts have been made to prqwre 


electrolytic manganese and hi^ parity mangmw s 
dioxide from manganeea su^ihata 
A acheflM on the pro d uc tion of beryUium from 
beryl on pdot fdant acale based on a p r oesw 
developed by the BerytUmm Corpormhom baa been 
prepared 

InvestigatKuis have been earned ont on the 
corrosion of stainless steels m soIntiDns containing 
nitnc and sulfuric acada electitflytic recovery « 
nickel from stiver rdinery waste and electio-xeflnuig 
of copper from c u prous chlondo aolutkms 

The Refractories Division has initiated mvesh 
gationa on the production of sdlimamte siroon 
and carbon re f ra ctor ies Preparation of carbon 
electrodes is also being mvestigated 
Work on the measurement of wear renstance of 
steels under varying service conditions win be 
undertaken shortly Prdumnary work on the 
production of iron aluminium-colialt smtered mag 
nets by the powder metallurgy metiiod ts in 
progress For this purpose expenmenta are being 
conducted for prepanng an iron alammium master 
alloy by the nnter method 

dressing Laboratory proUems under mvesti 

S ation are (i) separation of cryolite from carbon 
ust produced m the alunumum reduction furnaces 
at Jakaynagar (n) concentntion of ilmemte mnds 
and (ill) benefidation of low grade chrome ore from 
Dodkanya Mysore and other sources 


DICTIONARY OP 

ECONOMIC FRODUGTS INDUSTRIAL 
RESOURCES OF INDIA 

Tbb riasT volume of this bncyclofabdia covxr 
mg letters A and B which was publuhed m January 
1950 has been very favourably reviewed in many 
of the leading scientific Journals of the world The 
second volume covering the letter C is now m the 
press and will be pnbilihed in about a month 
Like the first volume it is divided mto two parts 
one dealing with Raw Materials and the other with 
Industnal Products The raw matenals volume 
consists of about 300 main articles including tea 
coffee coconut citnis cmchona coal and clay 
and IS profus^ dlustrated with text illiistmtiona 
and plates Ihe part deahng with the indnstnal 
products u also profusely lUostrated This part 
Includes articles on canning cotton textiles 
ceramics coir etc ^ 

The Office of the Dictionary of Economic Pro 
ducts IS now busily engaged m compilmg artidea for 
the third volume which will be pubbued in 1951 
In addition to the main work of compiling the 
Dictionary thia office has been acting aa a cmxlng 
house of soentiflc information on raw materials 
and industrial products of India 
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INDIAN PATENTS 


The fdlowuig la a list of a few of the Patent Apphcations 
notified as accepted in the Gazette of India, Part II, ^tion 1, 
for July 1950. 


MM, VMifeav IkLMVMn 

41456 Extraction of titanla from titanhim-beuiiiK 

uterlsls Tr^aHnz ^ motorM/ mm 
ttUpkuric actd mad m btvmteni mstai or its ojdde 
or mdpkoie and iktrraflrr ih$ doMo 

Mutphalto to obtain titauia thoro/rom — Mbhta St 
Patkl 

41457 Tltanlara pigments DoMo iutpkato of 

mad of a bivaUnt motal ts troaUd mm 
maiMiandtAmsaflorcateinodatTW'SW — 
Mkhta St Patel 


41005 St 41006 Sodium bkarbonate Adding 0 1 
to 1 par eont of very finely powdered ceScimn 
hydroMf pkdapkaie or basic magnennm carbonate 
to sodium bicarbonate powder Adding 0 1 <o 
2 per cent of potato starch powder to sMum 
carbonate powder — 1C I Ltd 

41755. Method of extracting potaadum from dilute 
aolnttons Precipitating potassium aminate with 
a suspension of mgkty n itr ate d secondary aeo* 
maiic free amine in presence of a base capable 
of fcewdna solubte salt with the amine ^ Norsk 
HVDRO-E iUNCTRtSK KVAKLSTOrAKTlKSKLSKAB 

42886 Bfannlsctore of manganous sulphate By 
heating pyrolusite with iron pyrites Mookthy, 
Datax ft Zaubxx 

IMMs ft Molal Miurts 

41821. ManufSiCtare of cast irons Casf trun with 
boron and aluminium as alloying elements — 
SiNOB 

42221 Treating ores bearing chromium or titanium 
Establishing and mmnlaiuing a bed of materisU 
containing iron compound vtiS tihimiHif or 
ekroaeiwm oxide in >lnify dMded condiHon and 
paesimg gases containing dUonns and carbon 
monoxide — Thb Dona Co 

43046 Manufactnxe of cast irons with improved 
nodnlar structnie and malleable charscteristics 
Molten east iron containing magnesium, nickel 
andjor copper Stuon 

41838. DtetiUatkm of alnmininm from alumininm- 
beving material Inclnding the circulation of 


the halide vapour in the system by the use of an 
inyecior — Intbbnatiohal Alloys Ltd 
43095 DesulphunaaCion of tnmimlm and alloys by 
silicon Desulphurising by heating at reduced 
pjussure with silicon — Elxcteic Fobnace 
Products Co Ltd 


42672 A pro ces s for ^»innmg adutions of natural 
rubber Sofntiim of rubber plasticised lo 
standard viscosity lower than 10 poises in toluene 
IS used for obtatmns threads in a bath saturated 
with 50| — N V 0»DERSOEKIN08IlfT1TUUT 
Research 

8«ms, Gtex ft Olaas Piedads 

41342. Foam glass Powdered glats cofuftis of 
glass powisr of comparatively large grain rise 
to which has been added fine grasn glass powder ^ 
Ram, VARsuzrxY, Rao ft Sbarma 

42403 Grinding of granulated slog or similar 
materials * Feeding a grinding mtU with 
varudde specific gravity and hardness without 
previous homogemsaHon Triey ft Triet 


42441 Treatment of tars and pitches Dissolving 
in volatile solveni separating solid from Iunm, 
removing solvent from filtrate, again distStting 
the Mseondary tar and tspeoHng the whbte procass 
with tha reAdmal secondary pitch ^ C D. Pa- 
TBMTs Ltd 

42450 Manufactnie of moulded carbon articles 
from pitch ** Prse carbon *' obtained from 
pitch by treating with a solvent ts moutdea and 
fired to 550**C in a non-oxtdssing sdmosphwe — 
C. D Patbnts Ltd 

42760. Converting a petrol-c^ierated internal com¬ 
bustion engine into a keroaine oU-operated 
engine Combustion air and fuel indepindenUy 
preheated by exhaust of engine before entering 
carburettor, asr heating chamber has pipes 
hsated by the exhauet, fuel heated by contact 
with smjaces of fuebheating chamber heated by 
the exhaust — Bbaroava 


PATENTED INVENTIONS OF THE C.S.IJl. — Jhm page 348 


No. 39427 

B. B. Dby, R. K. Maller ft B R. Pai 

2 , 4*^ ^*^"*^™p***"*'* is obtained fay the electro¬ 
lytic ied«ctk» €A 2, 4-dlnitrophmiol in strong sol* 
riuiric add at USX. in an y&d of 94<4 pet cent 
Ko attempt appears to have been made to reduce 
X 4sUttiteophenol in dilute sulpharlc add at a 


lower tempCTatore and obtain the compound in 
good yields. 

According to this process, by etectrolyilng an emul¬ 
sion of 2, 4^nitrophenol in 30 per cent sulphttric 
add at a o^iper cath^, in the absence of a cata- 
at a current dannty of 1*99 amp /aq dm and 
90X., 2, 4Hlianilno^ienol has been obtMed in a 
pure condition (as tiiesu]pliate)i& 81 per cent yidd. 
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Patented Inventions of the G>uncil of 
Scientific & Industrial Research 


COMPOSITION FOR TUB MANUFACTURE 
OF PATENT LEATHER 

No 3S063 

USA A British Patents pending 
S SlDDlQUl ADC Dhak 


A SUITABLE AND BCONONXCAL COMPOSITION FOR 
the msnnfhctnre of patent leather has been jm 
pared from easily available and as far as ix»sible 
mdigenons ingredients An oil resin is mat pro 
pared as described in patent No 38064 by co 
polymerizing vegetable oils with bhilawan shell 
liqmd and turpentine or rosin (or bke oleoresinous 
matenajs ] by treatment with nitnc acid the wd 
oil ream u dis^ved along with film scraps in butyl 
acetate and solvent naphtha The ingx^ents are 
nuxed by vigorous agitation in a shaking machine 
In respect of successive coatin|m variations may 
be made in the mgredients as iflustrated below 
(a) The following further ingredients are added 
to constitute the fi^ coating composition butanol 
or fusel oil methanol turpentine and dibutyl 
f^thalate 

{h) the following further ingredients are added to 
the first coating composition to constitute the second 
coating composition bhilawan enamel castor oil 
(c) the third coating composition is composed 
of butyl acetate butanol or fusel oil methanol 
solvent naphtha film scraps dibutyl phthalate 
and acetone 

The proportions of the vanous ingredients are 
descnbed in the patent Bhilawan enamel is added 
to the composition for obtaining a fine glossy jet 
black film 

The coating compositions are applied to leather 
{preferably dbrome tanned) m the manner widely 
known in patent leather trades 


CONVERSION OF BHILAWAN SHELL 
LIQUID 

No 40753 

S SipoiQUi K K Sarin A A Sxnoh 

ThB invention RSLATXS to THB CONVXRSION or 
bhilawan shdl liquid to a non vesicating drying 
product for the manufacture of lacquer vanuuies 
stoving enamels or water resistant and flame 
resistant paints It consists in treating bhilawan 
shell liquid with chlorine until the chknmtion has 
proceecM at least up to 25 to 30 per cent 
The cnlorme treatmoit is earned out in a solvent 
medium such as kerosene or ^te spirit at tempera 
tares ranging from 30* to 7D*C After chlorination 
the st^vent is partially driven off by heating the 
chlonnated p^uct at temperatures between 
80* and 100*(; The chloime treated product which 
IS a VISCOUS mass at this stage u converted to a 
non vesicating smi solid to solid drying renp on 
removal of the solvent excess chlorine and hydro 
chVonc acid formed during the reactran at tern 


peratores ranging up to 150*C This resm which 
has chlorine content up to 55 per cent by we^t 
IS soluble m benzene turpentine or the like hyiuo 
carbon solvents For the manufacture of paints 
pigments such as zinc carbonate and magnesium 
carbonate are vrorkod into the varnish The Munt 
18 atmliMl by brushing or spraying to flbrea ubne 
cff lilm materials to render them water resistant 
and flame resistant 

PRODUCTION OF 3, 4-DlAMlKC^HENOL 

No 35338 

R B Dry T R Govindachari A H V Udufa 

2 4 Diamxnophbnol salts arb used bxtbnsivbly 
as photographic developerB The chemical is com 
monly prepared by reduang 2 4-dinitro^ienol with 
a mAu waxd acid or elect^ytically It has also 
been obtained by the direct reduction of msIs 
dimtrobcnzene or metm nitramhne in concentrated 
Bulphanc acid dectrolytically In the present 
invention the substance is prodneed by tiie electro 
lytic reduction ol ms/b dinitroben ze ne m dilnte acid 
emulsion 

EMmmpU — 40 gm tmtm dimtrobenzene 400 c c 
of sulphunc scid of 40 per cent strength 1 gm 
mercunc sulphate at copper cathode current density 
7 amp /sq dm tentperature 95X gave 24 4 gm 
of 2 4 diaminophenol oxalate (48 per cent yield) 

No 37566 

B B Dxy H V Udufa A B R Pai 

In the present patent 2 4-diaminopbenol is 
duced by the electrolytic reduction of m nitranilins 
in dilute sul^unc add emulsion By elecirolyMng 
a scutum of m nitranihne in 30 per cent sulpnnrK 
acid at a monel cathode using 0 2 gm of mercuric 
sulphate for every 400 c c of w su^urk aCid at a 
current dena^ of 2 3 amp /aq dm and 80*C 2 4- 
diaminc^enoi has been obtained in 50 per cent 
yield The 2 4-dianunopheDol ie first wolated aa 
the sulphate and then m a pure condition aa the 
oxalate 


No 39436 

B B Dxy R K Mallbr B R Pax A H V Udufa 

The viM of 2 4-diaimnophenol is improved by 
the redoctioD of m nitramlme in dilute suI^uik 
acid solution at a cof^iar cathode in tiie p r eee n ce of 
c o p pe r sn^ihate 

Knemplf —By electrolysiiig a eolation of m 
nitranihne m 40 per cent solphurw acid at a copper 
cathode iieingl*0gm of copper sd^diate for every 
400 0 c of the sul^urK add at a current dwmty 
of 1 0 amp /aq dm and 80*C 2 4-dlaiirinophenol 
baa been obtained in 69 per cent yield 

CexttMiMf on pefw 347 
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The Central Road Research Institute 


T he laying of the foundation-stone of 
the Central Road Research Institute 
on September 6,1950, at Delhi, by the 
Hon'ble Shn N Gopalaswami Ayyan- 
gar, Minister for Transport, Government of 
India. IS yet another landmark in the great 
constructive work of *' bringing into existence 
large-scale laboratories and institutes for the 
promotion of scientific research and its 
application to industry and to the betterment 
of human life initiated and pursued by Dr 
Shanti Swamp Bhatnagar with such conspi¬ 
cuous success The need for a central 
organization for the study of soils in relation 
to road construction was first mooted by the 
Indian Roads Congress in 1943, but the 
proposal to establish a Central Road Research 
Institute, covering all as|xx:ts of road cons¬ 
truction and maintenance, emerged m 1944 
as a recommendation of the Industnal 
Research Planning Committee of the Council 
of Scientific & Industrial Research The 
Governing Body of the Council accepted the 
recommendation in 1945 and appointed a 
Committee to work out the details 
The importance of good road communica¬ 
tions to a country, both for economic 
progress and defence, is now widely 
recognized, but the vital r61c of scientific 
research m the making and main¬ 

tenance of roads and the magnitude and 
the economic significance of road research 
do not appear to have been so widely appre¬ 
ciated The Hon'blc Shn N Gopalaswami 
Ayyangar observed in this context " Like 
all things connected with all forms of commu¬ 
nications, there has been a revolution in 
ideas, teclimque, policy and action The 
study of soil conditions is now recognized 
to be a necessary preliminary to the design¬ 
ing of foundations and embankments on 
which roads could be built The require¬ 
ments of effective drainage call for careful 


investigation The materials for surfacing 
roads and the methods of soiling, binding, 
rolling and carpeting rc(iuire knowledge, 
expencncc and intelligence There have 
l>een very rapid developments in the kind, 
weight and speed of fast-moving road traffic , 
and the relating of the strength and durability 
of the road surface to such traffic is among 
the major problems of road construction and 
maintenance Above ail, due to these and 
other reasons, the public have come to 
demand a progressively higher standard of 
road maintenance We have, therefore, 
reached a stage when wc can no longer avoid 
or delay an organized scientific approach to 
the satisfactory solution of what is an 
intensely practical human problem ” 

The total length of roads of all kinds in 
India IS 3 5 lakh miles According to the 
Indian Roads Congress, India should have 
an additional 4 lakh miles of roads including 
approximately 25,000 milt's of nation^ 
highways and trails, 65,000 miles of provin¬ 
cial highways. 60.000 miles of major district 
roads, 1 lakh miles of other district roads 
and 1 5 lakh miles of village roads The cost 
of constructing tarred roads is about 
Rs 30,000 per 10-ft wide mile, Rs 50,000 
jx'r mile of cement-concrete road, Rs 5,000 
or more per mile of kucha road Accord¬ 
ing to the estimates of the Planning Com¬ 
mission, 1,159 crorcs of nipiccs are to be 
spt'nt on transport development schemes 
in India The implementation of this 
plan of road construction calls for the 
expenditure of huge amounts of money and 
material, and if, as a result of research, 
it is possible to reduce the cost of construc¬ 
tion and maintenance by even 1 per cent, 
the saving effected would amount to a 
few crores of rupees 

It is obvious that a good road must be 
solid, and that it should withstand the effects 
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of traffic as well as tliosc of climate The 
construction of such solid roads in the moit 
economical way is one of the aims of road 
research Yet economy does not only 
depend on the cost of construction, biit also 
on the durability of the road Both good 
construction and efficient maintenance 
postpone the need for repairs or expensive 
reconstruction If one considers the enor¬ 
mous sums of public funds that yearly go 
mto roads, it would be in the interests of 
national economy to ascertain, even from 
the beginning, the optimum conditions for 
constructing " the sohdest and safest roads 
using the natural and most economical 
methods " 

Road-makmg and road maintenance are 
mtcnscly practical problems, and research 
of a purely scientific character, which is 
both necessary and important, has to be 
carried out in the closest collaboration with 
engmeers in the field The raw material 
resources have to be mvestigated collectively 
and on a regional basis , the requirements of 
various tracts and regions have to be deter¬ 
mined and assessed, and the results of re¬ 
search carried out in the laboratory and m the 
field, both at the Institute and at other sta¬ 
tions, have to be co-ordinated It was em¬ 
phasized by the Hon'bleShnN Gopalaswami 
Ayyangar that “research, before it can be 
held to be complete, will have to pass at least 
three stages There is, first, purely scientific 
work in the laboratory The results of this 
work have, in most cases, to be tned out 
first in working models There has then 
to be the field test It is only when all the 
stages have been successfully passe<l through 
that large-scale construction work on the 
roads embodying the results of the rcscarcli 
could be put in hand There hcis to be very 
close liaison between engineers and scientists 
at all the three stages, m the laboratory 
when the engineer states the problem for 


which he requires a solution , at trials on the 
workmg models and, dunng the field tests, 
the assistance of the engineer will be neces¬ 
sary m ensuring that the natural condi¬ 
tions are reproduced there as fully as 
possible 

The special requirements of road research 
have b^n fully exammed and taken into 
account in planning the work of the 
Institute in its various divisions The 
Central Institute will work m close co¬ 
operation with regional stations like those 
at Madras, Patna, Karnal, Lucknow, Calcutta 
and Poona A Division of Economics and 
Statistics has been organized and results of 
research will be prov^ and tested before 
they are recommended for adoption m the 
field The Institute will undertake investi¬ 
gations on the properties of materials of 
construction, their testing and standard¬ 
ization , the characteristics of roads under 
different traffic conditions, mcidence of 
accidents, road safety, and road statistics 
Recently work on road buildmg and 
surfacmg matcnals has been made in the 
temporary laboratories erected at the 
site, and significant results have already 
emerged 

The Institute is fortunate m secunng the 
services of Dr Ernst Zipkes, distmguished 
for his many original contributions to the 
scientific and engineering aspects of road 
construction and maintenance Dr R K N 
Iyengar, Assistant Director (Planning), 
has been largely responsible for drawing 
up detailed plans for the Institute. Dr 
Zipkes, Dr Iyengar and their colleagues 
have before them vast opportunities for 
constructive work All men of goodwill 
will join the Hon'blc Shn N Gopalaswamy 
Ayyangar in wishing the (antral Road 
Research Institute “ an unbroken career 
of increasing usefulness to the country of 
which we arc proud to be citizens “ 
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North-east Assam Earthquake 
of 15th August 1950 


D N WADIA 


N orth India, more precisely extra- 
peninsular India, has been visited by 
a succession of disastrous earth¬ 
quakes within histone times It is a 
well-authenticated generalization that the 
majonty of the Indian earthquakes have 
onginated from the great plains of India or 
from their peripheral tracts, mostly the 
northern border, which has been a region of 
great seismic sensitivity This area is a 
zone of weakness and strain implied by the 
severe crumpling of the rock-beds m the 
uplift of the great pile of the Himalayas 
within recent geological times, and which 
have not yet attained stability or quiescence 
In the AssiUn region, the geological instability 
IS largely due to the occurrence of two great 
fault lines, one along the foot of the Hima¬ 
layas and the other passing from south of 
Shillong plateau to beyond the Patkoi range 
Minor slippmgs or dislocations along these 
faults are believed to have occasioned the 
great Assam earthquake of 1897 as well as 
the present quake Compared with the 
disaster of 1897, the present quake seems to 
be of lesser violence and intensity Then, 
Shillong and the surrounding country of 
1,50,000 square miles with many populous 
cities were laid waste m a minute, all 
the communications destroyed, the plains 
riddled with rents and flooded and 
the hillside scarred by gigantic landslides 
The total disturbed area bounded by the 
isoseismal of V was not less than 16,00,000 
square miles' In the present earthquake 
the area severely shaken is comparatively 
much less, being largely restneted to 
Lakhimpur distnct and area further north¬ 
east 

Up to now no accurate data are available 
from seismographic records to enable us to 
fix the epicentre, or epicentres, m case there 
are two foci, as in tne case of the Bihar 
earthquake of 1934 From such data as 
are available, the area surrounding the 
Lakhimpur distnct, about a thousand to 


1,200 square miles, may be an epifocal tract 
Possibly the main epicentre lies without the 
borders of the Assam Valley, in barren un¬ 
inhabited mountainous tracts from which the 
Brahmaputra, the Dihang and tnbutancs of 
the Salween have cut out deep canon-like 
valleys This mference is supported by the 
havoc wrought by floods which have swept 
successively the rivers of upper Assam, 
caused by landslides interrupting normal 
drainage and creating temporary lakes burst¬ 
ing their dams one after the other Changes 
in topography, ground movements and rela¬ 
tive level of the land, usual accompaniments 
of great tectonic quakes, will only be appa¬ 
rent when proper ground surveys have been 
made But such relative rise or subsidence 
of tracts is generally of a minor nature, the 
differential movements being rarely as much 
as 30-40 feet Fissures and rents in the 
ground erupting water and sand, with occa¬ 
sional gases ( sometimes inflammable ), are 
common features of such earthquakes, thougli 
their significance is often exaggerated The 
more gaping fissures in the 1934 Bihar 
earthquake were usually not more tlian 20 
feet in width, the majonty being about a 
foot in width and rarely more than 40 or SO 
feet in depth* I heir length may vary from 
a hundred yards to about half a mile at most 
Much of the devastation caused by the 
earthquake of 15th August is really to be 
ascnbkl to subsidiary effects, felt long after 
the passage of the seismic wave, and not to 
the actual violence of the earth tremors 
It is possible that a few permanent changes 
may be noticed in the tnbutanes of the 
Brahmaputra, eg in the shifting of their 
courses, creation of new lakes, etc Sounds 
accompanying great earthquakes are usual 
features These have been variously desenbed 
as booming of guns, passage of express trams 
or heavy motor vehicles, heard by many 
people dunng or immediately after the 
pas^e of earthquake These are caused 
by sound-waves generated by the undulatory 
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motion of seismic wave as it sweeps along 
the earth's surface 

It IS certam that the present earthquake 
IS of the '* tectonic ” type, connected with 
the structural weakness m the underground 
rock framework and not at all connected 
with any volcanic eruption There are no 
hvmg or dormant volcanoes within hundreds 
of miles of Assam, the nearest volcanoes 
being the Popa and Narkondam cones of 
Burma and the " Barren Island ” Volcano 
of the Bay of Bengal Reports and tales of 
mythical volcanoes in Tibet having been 
olwrved in actual eruption by travellers 
are not substantiated Tlie emission of 
sulphurous vapours and inflammable hydro- 
carlxin gases from some of the ground 
fissures has evidently led to stones of volcanic 
outbursts Such gaseous emissions are 
entirely superficial and have not even a 
distant connection with volcanic phenomena 
Earthquakes of valcanic origin are, moreover, 
local m their effect and do not shake an area 
of thousands of square miles 

The most usual feature of violent tectonic 
quakes is aftershocks, which may number 
hundreds, or even thousands, felt m the 
epifocal tract and may last for months if 
not a year These aftershocks are of gra¬ 
dually decreasing mtcnsity and may show 


shifting foci Though these aftershocks 
cause pamc and may further intenafy the 
damage caused by the initial shocks, their 
occurrence is to welcomed, as they indi¬ 
cate gradual relief of strain and the settling 
down of rocks before held under tension 
Science has yet no means of forecastmg or 
fore-waming of impending earthquakes and 
the only protection man has against this 
natural calamity is building of earthquake- 
proof structures which minimize the damage 
to life and property 

Further data for study of this earthquake 
are to be awaited till the usual Memoif on 
the subject is published by the Geological 
Survey of India — the distnbution, duration 
and seventy of the shocks, their direction 
and focus of ongm , the effects on topography, 
hydrography, agnculture and other works 
of man , scismometnc records from Indian 
am] extra-Indian stations, isoseismals of 
different intensities and carefully compiled 
lists of aftershocks 

nEFBRLNCES 

1 ** The Great Earthquake of 12th June 1897 ”, 

K D Oldham Memoir, Vol >E^X1X, Goel 
Sufv India, 1900 

2 The Bihar-Ncpai Earthquake of 1934 with 
Scismometnc Study ”, Memoir, Vol LXXIII, 
Geol Stin; India, 1939 


Characteristics of the Ionosphere 
over Calcutta (July 1950) 

S S BARAL, R K MITRA, D C CHOUDHURY, 
A P MITRA & R B BANERJEE 

Ionosphere Laboratory, Institute of Radio Physics & 
Electronics, CakuUa 


T he following are the ionospheric data 
observed at Calcutta for the month 
of July 1950 

The mean hourly values of the 
penetration fretjuency of region E and the 
penetration fre<juencies and virtual heights 
of region F, are represented in Fig 1 in 
graphical form The figures are obtam^ 


from average values of the data taken for 
each hour of the day for 5 days a week 
Fig 2 gives the prediction of the maximum 
usable frequencies which can be used for 
different distances of transmission by reflec¬ 
tion at the F r^on over Calcutta for the 
month of October 1950 Table I records the 
various occasions donng routine observations 
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when sporadic E ionization was observed 
and the corresponding values of penetration 
frequencies and heights 
Sporadic E ionization was found to occur 
frequently during evening and at niglit and 
sometimes durmg the afternoon Sporadic 
E ionization occurred more frequently during 
night than during day in the present month 
Region F| ionization was found to remain 
steady up to late afternoon 
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Fig 1 — July 1950 
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THE MONTH OF OCTOBER 1950 




The Central Glass & Ceramic 
Research Institute, Calcutta, 
Opening Ceremony, August 26, 1950 


T he (t'ntnl Glass & Ceramic Research 
Institute, Calcutta, was declared open 
by the Hon'ble Dr B C Roy, Chief 
Minister, West Bengal, on August 
26, in the presence of a distinguishetl 
gathering of scientists, representatives of the 
glass and ceramic industry, officials of the 
Central and State Governments and promi¬ 
nent citizens of (alcutta His Excellency 
Dr Kailas Nath K.itju, Governor of West 
Bengal, presided over the ceremony 
Fourth in the chain of National Labora¬ 
tories to be declared ()|xm this year, the 
Central Glass & (eramic Research Insti¬ 
tute satisfies a long-felt need Since the 
time of the Industrial Commission, 1918, 
the need for setting up a resc'arch institute 
was stressed by a succession of Tariff Boards, 
leaders of science and industry and scientific 
organizations For the development of the 
Indian glass industry, two primary re(|uire- 
ments were considered essential trained 
workers, and scientific knowledge relating 
to maten.ils, processes and technujuts 
1 hanks to the efforts of the Patsa I un<i 
Glass Works at Takgaon near Poona, a large 
number of skilled workers were trained and 
made available to the industry This w,ls 
of considerable assistance to the industry in 
the early stages of its development Faci¬ 
lities for research and investigation and for 
training glass technologists, vital to the 
progress of the industry, were not so far 
available, and these have now Ix'en provided 
in an adequate measure by the new Institute, 
which owes its establishment to the zeal, 
foresight and energetic leadership of Dr 
Shanti Swamp Bhatnagar, who initiated 
this project in 1942 and took measures 
necessary for its completion 
Dr Shanti Swamp Bhatnagar, in his 
address, referred briefly to the developments 
which led to the establishment of the Insti¬ 
tute He had received considerable en¬ 
couragement in the work connected with 
this project from Dr B C Roy. Chief Minister 
of West Bengal, the late Mr K C Roy, 


Secretary, College of Enginccnng and Techno- 
logy, Jadavpore, and Dr Meghnad Saha 
He paid a warm tnbute to the work of Dr 
Atma Ram who, as Planning Officer and 
subsetjuently as Joint Director, contnbuted 
that zeal, industry and vision to the project 
which provided Calcutta “with a modem 
palace of glass — a real thing of beauty, 
which will instil inspiration in industry 
taking to scientific Uchni(|iu^ of manufac¬ 
ture, and which will inspire our young men 
to contnbute their mite to the success and 
progress of Indian industry “ 

Situated on a spacious site on the Gariahat 
Road, close to the Jadavpore Fechnical 
College, the Central Glass & Ceramic 



Dr Atma Ram, Joint Director, Central 
Glass & Ceramic Research Institute 
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Research Institute, with its 
imposing tower, is a carefully 
designed and well-equijipcd 
laboratory providing facilities 
for team work and for special¬ 
ized research in glass and 
ceramics It consists of two 
blocks, the Mam Hlock com¬ 
prising laboratones for preci¬ 
sion work, the library and the 
museum, and the Technologi¬ 
cal Block compnsing units for 
processing raw materials, 
furnaces and workshops This 
imposing structure has many 
notable features Special 
mention may be made of the 
glass doors made of bullet¬ 
proof armoured plates Tlie 
vestibule is decorated with a 
mural in cut glass depicting 
the glass blower's craft and 
an enamelled panel Ixanng 
the Council's insignia and 
the inspinng words of Pandit 
Jawaharlal Nehru " Do it 
now ! I am not interested in 
excascs for delays I am 
mtercsted only in things 
done" The museum, the 
entrances of which are cur¬ 
tained by artistic glass 
fabrics, houses, besides the 
raw materials and the finished 
products of the glass and 
ceramic mdustnes, many rare 
exhibits of historic interest 
Excavated pieces of ancient Indian art from 
Mohenjoilaro and Ilarappa, glass artichs 
of the Moghul, Napoleonic, pre-Victorian 
and Victorian periods, sjKx.imens of the 
histone articles from Westmmster Ablxy 
Switzerland, France and Sweden provide 
an array of exhibits spanning the long 
stretch of man's evolutionary history Of 
special interest to the man of science are a 
double-ended discharge tube belonging to 
dc la Rive, a Woulfe's bottle used by Davy 
and Faraday, an onginal heavy glass pnsm 
made by Faraday, porcelain pnsms, glass 
and semi-cylinders employed by Sir J C 
Bose in his investigations and a desiccator, 
a stone bottle and measuring cylmdcr belong¬ 
ing to Sir P C Ray A specimen of glass 
produced by the first atomic bomb explosion 
at New Mexico has been presented to the 


museum by Chancellor Arthur Compton 

of US A 

The subjects of study at the Institute 
include glass, pottery, porcelain, enamels, 
glazes, abrasives and refractones Its func¬ 
tions will be to conduct fundamental research 
having a bearing on different aspects of glass 
and ceramics, testing and standardization 
of raw materials and finished products and 
dissemination of technical information 
Special provision has been made for render¬ 
ing tichmcal assistance to industry for 
improving the quality of glass and ceramic 
products and to induce mdustry to adopt 
improved techniques of manufacture Even 
during the mcubation penod, the Institute 
has earned out a large number of mvestiga- 
tions for improving the quality of raw 
materials by such treatments as washing 
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and magnetic separation Researches on 
coloured glass, smtered glass and foam glass, 
are in progress The work on foam glass 
IS of particular significance as the prc^uct 
posses^ thermal isolation and buoyancy 
and IS expected to find use as a buildmg 
matenal It is proposed to put up a pilot 
plant to study the commercial aspects of 
foam glass production With the hmited 
facilities of staff and equipment so far avail¬ 
able, the Institute has been rendenng 
technical assistance to industry with regard 
to raw materials, processes and techniques 
and giving advice on plant lay-out, furnaces, 
etc The work of anal3rses of raw materials 
and the test mg of articles for serviceability 
IS well organized and samples for examina¬ 
tion and report are being regularly received 
The Institute IS equipped with a modem 
workshop and several items of equipment 
now m use have been designed and fabricated 


by the staff m the workshop A sand wash¬ 
ing plant of about \ ton per hour capacity 
and a percolator for treating casting slips 
have b^n presented to the Institute by 
Messrs Hardy 6* Padmore and Messrs Rapid 
MagneUxng Machine Co A section for 
making refractory parts has been organized 
and it IS proposed to conduct trials on slip 
casting of pots recjuired in the manufacture 
of optical glass The Institute has been 
assisting the Indian Standards Institution 
in preparing standards for glass and ceramic 
pn^ucts 

Dcclarmg the Institute open, the Hon'ble 
Dr B C Roy stressed the r6le of research 
m the development of the Indian glass and 
ceramic mdustry and the r6le of the Insti¬ 
tute m improvmg the range and quality of 
products manufactured m India He said 
‘‘ It is not only necessary that the Institute 
should be well establish^ in properly cons- 



Dr S S Bhatnagar, Director, Council of Scientific ft Industrial Research, addrbssinq 

THE gathering 
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Dr B C Roy delivering his address at the opening ceremony of the Central Glass ft 

Ceramic Research Institute. 


tructed building and equipped with all the 
necessary paraphernalia, but it is also essen¬ 
tial that It should be manned by the type of 
persons who would create enthusiasm amongst 
the tromees and confidence m those who 
would be benefited by the results of research 
Dr Atma Ram and his associates have 
established a reputation and I hope and 
trust that this Institute will have a succession 
of achievements to its credit " 

In his message, which was read on the 
occasion by the Hon'ble Sn Hare Krushna 
Mahtab, Pandit Nehru referred to the 
scientific developments in the country 
dunng the past two or three years and pointed 
out " it may be said with truth that we have 
laid, dunng this penod, the foundations 
of scientific research on a firm basis If 
these foun^tions arc built upon properiy 
and in the right spint, I have no doubt that 
they will bear nch fruit in India " He hoped 


that the Institute will play an important 
r6le m developing not only the glass industry 
in India, but many of its ramifications, and 
nurture and spread the spint of science 
There are at present 80 glass factones 
and 40 pottery works distributed all over 
the Indian subcontinent A large majonty 
of these are small concerns and the total 
value of their production is 3 to 4 crores of 
rupees These industnes provide employ¬ 
ment to about 1.00,000 workers Abundant 
raw materials required by the industry are 
available in the country, but the quality of 
the indigenous products is not unifo^y 
satisfactory India imports annually nearly 
Rs 2 crores worth of glassware and Rs 70 
lakhs worth of chinaware and porcelain 
The demand for imported goods is on the 
increase, and when in 1948 the Open General 
Licence was m force, the imports of glass 
and ceramic articles rose to Rs 3 67 crores 
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This serves as a pointer to the need for 
improving the standard of indigenous pro¬ 
duction No improvement is possible with¬ 
out a clear understanding of the science and 
technology of glass manufacture and the 


activities of the new Institute would provide 
that understanding which would enable the 
industry not only to hold its own against 
foreign competition but also to make subs¬ 
tantial new advances 


Outbreak of a Fresh Cycle 
of the Desert Locust 

HEM SINGH PRUTHI 

Director, Locust Control & Plant Protection Advtser 
to the Government of India, New Delhi 


B efore describing the initiation of a 
fresh locust cycle m 1949, a brief 
account of the history of the previous 
locust outbreaks and main features m 
locust biology should be of mterest There 
are about half a dozen species of locusts found 
m the world of which three occur m India, 
of these, the Desert locust,* hchistocerca 
gregana Forskal, is the most important 
India, like some other countries, has been, 
from times immcmonal, subject to periodical 
visitations of locust swarms Comparatively 
authentic records of locust swarms are avail¬ 
able only since the beginning of the nmeteenth 
century Outbreaks occurred in 1812, 1821, 
1834, 1843, 1863, 1869, 1878, 1889 and 
1896-97 In the present century, the locust 
was active durmg 1901-3, 190^7, 1912-15, 
1926-31 and 1940-46 Thus there is a certain 
amount of periodicity in locust outbreaks 
when swarms appear and cause incalculable 
damage and destruction to crops, resulting 
sometimes in severe famines Due to lack 
of fodder and pasture, there is also heavy 
mortahty among cattle, goats and sheep and 
sometimes people have to leave their homes 
in search of livelihood elsewhere During 
the 1926-31 cycle, which was of moderate 
intensity, direct losses to crops alone 
amounted to about 10 crores of nipe^ m spite 
of some expensive control measures under¬ 
taken In view of India's food position, the 

*The other two locuHbi are the Bombay locust 
and the Migratory locust 


locust epidemic at this juncture is full of 
evil potentiahticb 

Generally locust invasions arc confined 
to north-western India, but in some years 
the swarms spread as far as Bengal and 
Assam m the east and Madras in the south 
The Desert locust is, however, an international 
pest The areas where this locust remains 
and breeds permanently he in a vast desert 
tract, extending from Hissar distnct of the 
Punjab and Rajasthan in India, through 
Pakistan, the Middle Ecist countries, eastern 
Afnca, Sudan and up to the west coast of 
Africa Investigations earned out m India 
for about eight years ( 1931-39) under the 
Indian Council of Agricultural Research have 
shown that permanent breeding grounds of 
this locust on the Indian continent are 
mostly in the sandy regions of Hissar, 
Rajasthan, Cutch, etc, m India proper, 
Thar distnct of Sind, Khairpur Mirs and 
Bhawalpur States and the coastal areas of 
Lasbela and Baluchistan m Pakistan These 
otherwise dry and desert tracts become green 
with wild vegetation after ramfall and ^ord 
food to young locusts Generally the 
locust population is low and the general 
pubhc and even the cultivators are hardly 
aware of it. When thus scattered about 
and rather inactive m movement, the 
locusts are said to be m the solitary phase 
However, if the ramfall is abundant m the 
permanent breeding grounds and other 
meteorological conditions are favourable, the 
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locusts multiply very rapidly, giving rise to 
immense swarms which fly actively, leave 
their desert homes and invade not only the 
neighbouring parts of the country, but go 
into adjoining countries as well Locust 
swarms have been visiting all countries of 
southern Europe and USSR, the major 
part of the African continent, all the Middle 
East countries, Afghanistan, etc The active 
phase of locusts in which they have the 
tendency to move m mass flights is the 
swarming or gregarious phase 

General Blolo^ of the Locust 

Phase Characteristics 

The locust, like the common grasshopper, 
has three <listinct stages in its life hustory 
(1) » (2) hopper — the young wingless 

individual, which hops about, and (3) adult 
or flier, when wings are fully developed 

The freshly emerged fliers m the swarming 
phase are pinkish ui colour After a fortnight 
or 3 weeks ( dunng late spring and summer), 
they become sexually mature, when they 
assume a distinct yellow colour 1 he 
adult locusts of the solitary phase are 
grey and become only slightly yellow when 
mature 

The adult locusts, though active during 
the day, do not usually fly dunng the night 
and on cloudy days After sunset they 
settle down on crops and trees and feed on 
them Most of the damage is thus causecl 
between dusk and morning 

The female lays eggs in moist, sandy or 
sandy loam after dnllmg a 3' to 6* deep 
hole with its abdomen Hot and moist 
conditions are necessary for egg-laying 
are not laid dunng winter and the 
adult locust over-winter and lay eggs in spnng 
Dunng her lifetime, a female can lay as 
many as eleven clusters, each containing 60 
to 120 eggs, at an interval of about one 
week, so that the total number of eggs laid 
by a female may be about 800 The rate of 
mortabty at the egg and hopper stage is low 
In fact there are very few natural enemies 
or diseases which effectively keep down the 
locust population 

The em resemble ncc grains in size and 
shape They hatch in about 10 to 14 days m 
summer and in 3 to 4 weeks in spnng and 
autumn, depending on soil temperature and 
moisture content The hopper or wingless 
stage lasts from 6 to 8 weeks in spnng and 
about S weeks dunng summer depending on 


the prevailing temperature and humidity 
conditions 

The characteristics of the two phases of 
the locust may be bnefly described In 
general, the colour of the hoppers in the 
gregarious phase is black in early stages but 
later on it turns yellow or pinkish with 
distinct black markings The solitary hoppers 
arc generally green but vary m colour 
depending on the colour of the surrounding 
vegetation For example, on " booh” ( Arena 
]avan%ca ) the solitary hoppers assume an 
ashy hue and those found on ” bajn ” {Pennt- 
seium iyphoideum) or “wekra” {Indtgofera 
cardtfolia ) are green 1 he colour of the 
freshly develojied adults or fliers in the 
gregarious phase is pink, gradually turning 
to grey and finally yellow when sexually 
mature, unless they get scattered The 
adults of the solitary phase remam grey 
even when sexually mature, but when they 
get rrowdetl the colour turns yellowish 

There are three important anatomical 
features which distinguish the two phases 
In the gregarious phase the ratio between 
the length of elytra and that of hind femur 
IS over 215, m the solitary phase this ratio 
is about 2 05 In the intermediate speci¬ 
mens, the ratio vanes between tlic two 
limits There arc invariably 6 eyc-stnpes in 
the gregarious phase, whereas they are general¬ 
ly 7, sometimes 6 and rarely 8 in the solitary 
phase Similarly, when^as in the gregarious 
phase the number of antennal segments is 
26, m the solitary phase it is 27 to 30 

Breeding Seatons & Swarm Migration 

Locust breeding depends very much on 
rainfall as the eggs are laid in sandy soils 
which have sufficient amount of moisture 
for proper incubation and hatching of eggs 
There are generally two breeding seasons 
dunng the year, namely the spring and 
monsoon In some countnos in the locust 
belt the rainfall is received mostly dunng 
winter and early spnng, c g in south-eastern 
Arabia, Red Sea coastd areas, southern Iran, 
Baluchistan, etc In such areas the locust 
breeds m the spnng season and there may be 
one or two broods and generations For 
example, in Baluchistan breeding starts in 
January and again m April In India, 
Anglo-Hg)q>tian Sudan, etc. where the 
rainfall is received mostly in the summer and 
monsoon seasons, locusts breed dunng these 
seasons However, when there is spnng 
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rainfall and the soil conditions are suitable 
for breeding, as is often the case in the 
Punjate (P and I ), breeding takes place 
during spring also, if swarms are present 
The swarms produced dunng spring and 
early summer in the Middle East and Balu¬ 
chistan ( wintcr-ramfall countnes ) usually 
fly eastwards into Sind, Punjab, Rajas¬ 
than, Uttar Pradesh, etc, during May. 
June and July They are, however, mostly 
concentrated m Sind, Khairpur, Bhawalpur 
and Rajasthan In the wake of the monsoon 
rainfall these swarms of locusts lay eggs and 
breed up to about the middle of September 
and even October and November if the ramfall 
contmues to be favourable and the tempera¬ 
ture IS fairly high as was the case in 1949 
Thus, as m the spnng and early summer 
period, there can be two generations 
dunng the monsoon and autumn Many 
of the new swarms, produced as a result 
of monsoon breedmg, fly westward mto 
Baluchistan, Persia, eastern Arabia, etc, 
where they breed again in the spnng of 
the year following However, a number 
of swarms developed in Rajasthan, Sind, 
etc. also fly m the northern, eastern and 
southern directions and thus invade all parts 
of India and damage kkartf cro]>s over vast 
areas The swarms are yet not known to 
States beyond U P and Madhya Bharat and 
those gomg there eventually die off Some 
swa rms may over-winter in northern India and 
when conditions are favourable in the next 
spnng, they breed and damage fab% crops In 
the summer they are joined by migrants from 
Baluchistan and other spnng brewing areas 
Thus the multiphcation of swarms contmues 
from season to season and year to year, the 
breedmg beconung progressively more intense 
and extensive and thus the cycle gets mto full 
swmg When conditions either in the spnng or 
monsoon breedmg areas become unfavourable 
for active breedmg, or there is heavy 
destruction of locusts m any zone, there 
is a decrease m the number and size of 
swarms and general decrease m the locust 
population Ultimately, when conditions 
be^me unfavourable for rapid breedmg 
throughout a year, or control measures are 
successful both in spnng and monsoon 
breeding areas, locusts get scattered and 
revert to the sobtaiy phase. However, even 
in the sobtary {diase, locusts keep on br^mg 
on a negligible scale and undergo seasond 
migrations as scattered locusts When 


general ecological conditions for m a ss multi¬ 
plication of locusts become agam suitable m 
any part of the belt, the locust changes into 
the greganous or swarming phase, and there 
is an outbreak of a fresh cycle 

Swarming Phase In 1949 

After the last cycle ended in India m 1946, 
no locusts of greganous phase were noticed 
in this country and the population of sobtary 
individuals also remained low for about two 
years However, there were fluctuations m 
their population because of seasonal migra¬ 
tion of locusts from western countnes, viz 
Baluchistan, Persia, cast Arabia, etc , mto 
India from May onwards and their emigra¬ 
tion in the opjxjsite directions m the autumn 

After a lull in locust activity during 
1947 and 1948, greganous breeding took 
place in some parts of east Arabia m March 
1949, giving nse to swarms Similarly, m 
Apnl of the same year, gr^anous breeding 
was noted in Baluchistan Greganous breed¬ 
ing was observed also in some parts of north¬ 
west Afnca 

A sudden nse in locust population in 
India was observed towards the end of May, 
the jiopulation rising to about 800 locusts 
per sq mile m some localities Some locusts of 
the greganous phase were met with, and these 
had obviously come from western countnes 
This infiltration contmued dunng June and 
July, and the maximum population of 19,200 
locusts per sq mile was observed on 13th 
July at Kaki ( Bikaner) 

The monsoon broke out in the second half 
of June Rainfall was heavy and extensive 
m some parts of Rajasthan, Jodhpur having 
recorded 739 cents, Banner. 1313, Pholodi, 
1363, Jaisabner, 477, Bikaner, 1113 and 
Sikar, 1220 Dunng June, the ramfall was 
mostly concentrated m Jodhpur (Phalodi 
area) and Bikaner distncts (Kaku-Bhadla 
area) In August-September, the western 
distncts also received heavy rainfall. 

After the first shower of ram, locusts 
became sexually mature and start^ laying 
eggs by the end of June Hoppers were 
fairly grown up in the last week of July in 
Kaku-Bhadla-Hansasar area of Bikaner and 
Ajasar-Rohena area of Phalodi Control 
Gyrations were organized against a huge 
population The survivors which escap^ 
destruction m these areas moved about and 
got scattered, raising the population m the 
neighbourhood A maximum of about 9,000 
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per sq mile was reached duni^ August at a 
few localities Late migrants (end of July) 
also laid eggs, and the second brood was 
located m Anila area (Ilialodi) and Loia- 
Hadda-Bholasar area of Kolayatji ( Bikaner) 
during September-October By the end of 
September, a yellow swarm entered Jaisalmer 
from the north-west ( Pakistan) and appa¬ 
rently laid in the western parts of 

e mer and^moved mto Khairpur Mirs 
bands of hoppers were discovered in 
north-west Jaisalmer extending from Kishen- 
garh to Sh^garh over a gross area of about 
400 sq miles near the Indo-Pakistan border 
Some breeding was also observed at one 
locality in eastern Jaisalmer m the middle of 
October There was breedmg during October 
in west Bikaner also (Bikaner and Anupgarh 
tehsils) covering an area of about 250 sq 
miles near Bahawalpur State Control opera¬ 
tions were soon organized and the situation 
brought under control, only a couple of small 
swan^ets could develop in Jaisalmer and 
Bikaner areas The operations were conclud¬ 
ed in the first week of December 
Simultaneously, breeding occurred during 
October in the desert area of Bahawalpur 
and Khairpur Mirs States and Thar distnct 
of Sind, where the locust breeds at the same 
tune as in Rajasthan, This was detected 
by Pakistan's Locust Oiganization early in 
September (m the Chachhro area) after 
which control operations were organized As 
it was widespread and had extended into the 
remote corners of the desert area, such as 
south-east Bhawalpur and cast Khairpur 
Mirs, many concentrations appear to have 
escaped destruction and hoppers fledged mto 
adults The tendency of hoppers, which 
bred along the Indo-Pakistan border, was to 
migrate towards east and south and thus big 
concentrations were found coming mto 
Kisbengarh, Tanot and Shahgarh tehsils of 
Jaisalmer distnct dunng October-November, 
requinng large-scale operations and, there¬ 
fore, mvolving the aid from Defence Forces 
of the Government of India, 


Locust Situation In 1960 

India was free from swarms dunng the 
wmter However, one swarm came mto 
Jaisalmer from Pakistan towards the end of 
January but it went back after a couple of 
days. In Pakistan several swarms were 
msent throughout the wmter and spring 
Some swarms were observed m southern 


Iran also Breedmg took place on a fairly 
extensive scale m DI Khan district of 
N W F P and several distncts of Western 
Punjab, VIZ Mianwah, Khushab, Muzailar- 
garh, etc Hoppers were noted from the 
begmnmg of H^ch onwards Dunng Apnl- 
June, breedmg took place on a fairly extensive 
scale m northern B^uchistan also Control 
measures were undertaken by the Pakistan 
Organization, but apparently several hopper 
bands escap^ destruction, particularly in 
western Puniab It is reported by the 
Director of Plant Protection, Pakistan, that 
dunng spnng breeding was m progress m 
parts of Afghanistan bordering on N W F P 
and that many swarms develop!^ m that area 
The breeding areas are shown m Fig 1 

In the second week of May, a number of 
swarms entered India from the Pakistan 
side The mvasion was m full swmg up to 
about the middle of July and some locusts 
came in later also The swarms visited 
almost all distncts of East Punjab, PEPSU, 
Rajasthan. Saurashtra, U P , Madhya Bharat, 
etc . the easternmost limit bemg Patna and 
Ranchi in Bihar In the southern direction, 
they reached some northern distncts of 
Madhya Bharat With the onset of the 
monsoon, the swarms which had gone mto 
Biliar returned to U P (Fig 1) Similarly, 
there was a check to their further movement 
m the southern direction The swarms got 
concentrated m Rajasthan and from the 
second week of July the activity of swarms 
started dechning This was mainly due to 
the fact that in the wake of good ramfall 
swarms were settling down to breed Egg 
laymg was reported from several parts of 
Rajasthan smee the middle of July and hop¬ 
pers started hatchmg out at several locahties 
from the 23rd or 24th of that montli It is 
feared that extremely heavy breedmg will 
take place during this season m Rajasthan 
Unless the pest is destroyed m hopper sta^, 
India will be overrun by swarms whidi 
would develop durmg September 

And-locust Gampalgn 

AfU%4ocust Orgamxaitons — The success of 
a locust campaign depends on two factors, 
vu (i) anti-locust organization, and (il) 
efiBcacy of methods of locust destruction. 
The former is administrative and the latter 
techmeal Both are equally important 
Techmeal work includes, bemdes measures 
for destruction, locust intelligence, such as 
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collection of information regarding the 
time of swarm migration, their sites of 
resting, breeding and development On the 
basis of such information control equipment 
13 moved and labour arranged to carry out 
control operations in time 
Since locusts breed often far away from 
mhabited tracts, the work of collecting infor¬ 
mation on their occurrence, movements and 
actual breeding has to be earned out mostly 
by rural authonties and villagers under the 
guidance of trained ta;hnical staff Officers 
of the revenue, police, forests, excise, railways, 
etc, work in rural areas, and since for 
locust control operations timely recruitment 
and movement of labour and transport of 


equipment have to be ensured, the primary 
responsibility for such work falls on the 
Revenue Department and its village officers, 
VIZ Patwaris Other departments, however, 
are also important because the normal duties 
of the officers he in rural areas and they can 
render valuable assistance in the collection 
of locust information and m educating 
villagers in anti-locust measures It is, 
therefore, essential that every State should 
enlist the assistance of aU officers belonging 
to various departments as an mtegral part 
of Its anti-locust organization and arouse the 
interest of all inhabitants 
For purposes of technical work, the Indian 
States can be divided into two parts The 
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permanent breeding grounds of the locust 
are the desert areas of R^asthan and the 
neighbounng parts of ^njab (Hissar 
distnct), PEPSU, Saurashtra* Bombay, etc 
In such permanent desert breeding areas m 
which foreign swarms generally bi^nl initial¬ 
ly, multiply and thence spread to other 
States, the responsibility for technical work 
IS that of the Central Government The 
Government of India are maintainmg a 
permanent Locust Warning Organization, the 
Staff of which is posted at strategic pomU in 
the main permanent breeding areas, with a 
substation at Jodhpur This Organization 
works under the control of the Director, Locust 
Control, and Plant Protection Adviser to the 
Government of India, Mmistry of Agnculture, 
keeps dose watch on fluctuations m locust 
populations m the permanent breeding 
grounds even when the locust is not active and 
studies the changes in locust phase from 
solitary to gregarious and vice versa In 
order that control measures may be organized 
by all States as soon as there are signs of 
increase in locust activity, the Director, 
Locust Control, at New Delhi, issues weekly 
or fortnightly reports which describe locust 
Situation and contain timely warnings 
He also keeps a dose watch on the locust 
situation in other countries in the belt which, 
as already explained, extends up to west 
Afnca This is essential in order that India 
as a whole may be in a position to anticipate 
the approximate time of outbreak of a locust 
cycle m any area m the belt When a cycle 
breaks out, similar studies on a more inten¬ 
sive scale have to be undertaken in order to 
determine the tune and direction of swarm in¬ 
vasions from foreign countnes Withm India 
also the Central Locust Warning Organiza¬ 
tion has to intensify its surveys This oigan- 
ization IS considerably expanded to cope with 
the increase in intelligence work Villagers 
and rural officers also assist in this work 
As regards the actual destruction of the 
pest in desert breeding areas, a Control 
Wing 13 added to the (^tral Organization 
for conducting and supervising control 
operations which are earned out m close 
co-operation with the officers of Revenue and 
other departments of the States concerned 
In the States m which permanent desert 
breeding areas do not exist, such as the 
U P , Madhya Bharat, etc , anti-locust work 
starts when a locust cycle actually breaks 
out. The technical authonties in these 


States are kept mformed by the Director, 
Locust Control, Government of India, of the 
changes in locust population in permanent 
breeding areas in India and abroad even 
when the locust is in the solitary phase 
During a cycle, the anti-locust work m a 
State has to be earned out by the rural 
departments and the technical department 
of the State concerned on the same Imes 
os in the permanent breeding areas 
Similar arrangements have to be made in 
the cultivate areas of Rajasthan and 
other States which con tarn permanent desert 
breeding areas Since the locust situa¬ 
tion IS inter-dependent in vanoas States of 
India, m the same way as the locust situation 
m the country as a whole is dependent on the 
situation in other countnes in the locust belt, 
the anti-locust work m India has to be co-ordi¬ 
nated by a single all-India authonty The 
Director, Locust Control and Plant Protection 
Adviser to the Government of India, Minis¬ 
try of Agnculture. is entrusted with this work 
The Government of India have expand¬ 
ed considerably their Anti-locust Organ¬ 
ization dunng 1950 The budget for locust 
work during 1950-51 is about 10 lakhs of 
rupees as against 1^ lakhs of rupees 
budgeted dunng 1949-50 before the outbreak 
of the cycle This figure, however, mcludes 
cost of 18 new light trucks, 6 land rovers fit- 
tctl with power-operated dusting machines, 
about 700 hand-dusting machines, etc 
About 30 outposts have been established 
m Rajasthan and m adjoining States 
Additional staff has been appointed and the 
Locust Warning Organization has the same 
strength now as dunng the previous cycle of 
1940^ It will be recalled that dunng the 
previous cycle a part of the expenditure 
incurred (cost of labour, pestiades, etc ) 
in desert breeding areas was distnbuted 
among the beneficiary states This time, 
however, Government of India have agreed 
to finance the entire scheme for at least one 
year Such expenditure dunng the current 
year is estimated to be about 4 lakhs 
All non-desert States, particularly those 
adjoining Rajasthan, I^njab, Madhya 
Bharat, U P„ PEPSU, etc, have abo 
established Anti-locust Organizations and 
have equipped them with pestiades and 
appliances Locust breeding in these States 
is not likely to be extensive or menacing 
because the majority of swarms have got con¬ 
centrated m desert areas as described above. 
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I T IS well known that graphite m cast 
iron has a very mark^ effect on 
its properties In the basic metal 
structure of grey cast iron ^mphitic 
carbon is distributed in the form of &d£es the 
size and shape of which vary according to 
composition, cooling rate, method of melting, 
etc It is this flaky graphite structure 
which breaks the continuity of the matrix 
and is responsible for the poor mechanical 
strenrth of grey cast iron When cast iron 
IS under stress, mtense local stresses develop 
at the edges of the flakes which majy exceed 
the elastic limit, resulting in local distortion 
or stram This effect has marked influence 
on the ph}rsical properties of the iron The 
low tensile strength as well as the high fatigue 
ratio and good damping capacity are also 
attnbuted to it In malleable cast iron 
these drawbacks have been overcome by 
annealing white cast iron The metal, after 
it IS cast, IS annealed so that roughly 
spheroidal aggregates or nodules of graphitic 
carbon are formed 

Thus, the mechanical properties of grey 
cast lion could be considerably improve if 
the graphite in the metal could be had m the 
nodular form instead of being flaky Recent 
investigations at the laboratones of the 
British Cast Iron Research Association have 
led to the development of a new process for 
produem^ cast iron contaming nodular 
graphite m the as-cast state No anneahng 
treatment is necessary to obtam this structure 
The nodular graphitic structure m the non is 
achieved by the addition of suitable quantities 
of cerium to the molten metal or suitable 
composition More recently certain American 
mvestigators‘>* have been able to obtam this 
structure by the addition of magnesium 
Morrogh*^ claims that under appropnate 
conditions both processes will produce gr^ 
iron castmgs with all the graphite m the 
nodular form, giving the finiwed casting 
supmor mechanical properties 
The new product resembles malleable non 
m having a nodular graphitic structure, but 
has not the same properties as malleable non 


which can be subjected to considerable 
deformation and distortion pnor to fracture 
According to Pearce* this nodular non is a 
new prcKluct between ordmaiy grey non and 
malleable non and may be regarded as a 
high-duty cast non with special quahties 
rather than as a new form of malleable non. 
The material, however, possesses the pro¬ 
perties of the present high-duty cast irons in 
use and is readily castable and!^ machinable 

Nodular Iron by Cerium Additions 

Irons havmg under-cooled graphitic struc¬ 
ture are found to be suitable for this 
purpose, smee they sohdify and graphitize 
immediately after solidification 

Monogh and Wilhams*>* have studied the 
nickel-carbon and cobalt-carbon systems 
and showed that it should be possible to 
obtain nodular structures in cast irons by 
the addition of a carbide-stabihzmg element 
to retard carbide decomposition The ele¬ 
ment added should be a desulphunzer 
also Low sulphur content very hkely assists 
m achieving the desired structure 

It was found by Morrogh and Williams* 
that addition of cerium to cast iron of appro¬ 
pnate composition would produce sphenihtic 
nodular graphitic structure 

Cenum metal could be added as such to the 
molten metal It can also be added m the 
forms m which it is commercially available 
Much metal, contammg between 43 and 
50 per cent cenum together with other rare 
earths and a httle iron and manganese, has 
also been employed Much met^ dissolves 
readily m cast iron at all temperatures above 
1,200X Its solution m cast iron u not 
violent or explosive. Much metal u pro¬ 
duced from monaate sands The composi¬ 
tion of a standard alloy of thu type u 
cenum, 50-55 per cent, lanthanum, 2Z-25 
per cent, neodyimum, 15-17 per cent, 
iron 0 5-3 per cent, and the rest 8-10 per cent 
consisting of other rare elements. 

The cast non employed should have the 
followmg charactenstics and composition 
(1) the iron most solidify grey even without 
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cerium addition, (2) the carbon content 
should exceed the value 4-3-l/3( %Si+%P). 
^3) silicon preferably about 2 3-7 per cent, 
(4) sulphur content should be as low as 
possible and after treatment should be below 
about 0 015 per cent, (5) phosphorus content 
riiould not exceed 0 6 per cent and preferably 
below 0-1 per cent, and (6) manganese, copper 
and nickel, chromium and molyMenum 
may be present m small amounts singly 
or m combination, provided condition (1) is 
observed 

Cenum, when added to molten cast iron, 
first combmes with the sulphur present and 
acts as a desulphurizing agent As long as 
the sulphur content of the metal is atevc 
aboutO 015 percent, this desulphurizing action 
will take place When the sulphur content 
IS reduced to about 0 015 per cent, metalhc 
cenum goes into solution in the molten cast 
iron The cenum content at this stage 
should exceed 0 02 per cent of the metal to 
mduce the formation of nodular graphitic 
structure 

The structure and cooling curve data of 
cenum-treated nodular irons, m which speaal 
care was taken to ensure that sumaent 
cenum remamed in the cooling ingot, have 
been exanuned by Morrogh and Wilhams*^ 
They observed that on slow coohng to room 
temperature the samples showed weU-develop- 
ed nypereutectic sphenilites with quasi- 
flake graphite The sample was found to be 
completely graphitized when it is quenched 
from 1,0^X and has the same graphitic 
structure as the slowly cooled specimen 
The samples quenched just after complete 
solidification (le about 1,140M5X ) were 
found to be substanti^y white with 
some small and some large graphite spheru- 
htes. 

Nodular Oraidilte by Magnooliifn Addition 

Donoho^ has descnbed the results of the 
investigations conducted at the American 
Cast Iron Fife Co. on the use of magne¬ 
sium Suitable mecautionary measures have 
to be taken wlw carrying out the addi¬ 
tion of magnesiiun since magnesium m any 
form may be violently explosive Nodular 
cast iron can be produced by adding pure 
stick magnesium on to the surface of iron 
in the ladle, but 95 per cent of magnesium 
may be lost In spite of this, with an addi¬ 
tion of 1 per cent of magnesium, suffiaent 
metal may be retamed to p^uce the nodular 


graphite structure. One practical method of 
adom^ magnesium m the ladle is to use an 
alloy in which the magnesium is diluted to 
make the mixture non-explosive It has 
been observed that the 80 per cent copper 
and 20 per cent magnesium alloy is not 
explosive but burns qmetly on the surface 
of the metal This aUoy appears to be 
suitable for use in a commercial foundry 
More efficient methods of &ridu^ magne¬ 
sium have still to be developed llie results 
can be summarized as follows (1) high- 
strength cast irons with the graphite m 
the nodular form are produced by incor¬ 
porating 0 03-0 10 per cent of magnesium , 
(2) pure magnesium and several magnesium 
alloys are effective m producing nodular 
graphite irons , (3) magnesium recovery and 
convenience of addition were found to be 
better with copper or nickel alloys of low 
ma^esium content, (4) advantages of mag¬ 
nesium treatment over cenum treatment are 
that magnesium is effective m low carbon, 
high phosphorus and relatively high sulphur 
irons, (5) ladle addition of a graphitizmg 
inoculant (such as ferro-sihcon) eifter the 
magnesium addition is useful for controlhng 
the structure and machxnabihty of nodular 
irons. A granular graphite moculant, how¬ 
ever, causes reversion to flake graphite, 
(6) there is an optimum magnesium content 
for a given iron , too httle magnesium results 
in a mixed structure and too much of mag¬ 
nesium causes mcreased hardness and bnttle- 
ness, (7) excessive holding time after mag¬ 
nesium treatment may result in loss of 
magnesium and reversion to flake graphite, 
and (8) tests on keel block test bars of 
magnesium-treated cast irons gave strength- 
ductUity properties superior to most 
malleable irons and approaching those of 
cast steels 

Properties 

Table 1 gives the mechanical properties of 
nodular cast iron (obtamed by treating with 
cenum) with those of untreated iron 
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The endurance or fatigue strength is 
markedly unproved in nodular cast iron 
This superior endurance may be explained 
by the fact that there is a reduction in the 
severe internal notch effect ansing from the 
flaky graphite structure This improvement 
IS an important result of the change in struc¬ 
ture The heat and growth-resistance pro¬ 
perties also show marked supenonty in 
nodular cast iron Flake graphite makes the 
grey iron easily oxidi/able and it is found 
that grey irons are susceptible to destruc¬ 
tive growth at high temperatures Tlie 
machinability of nodular cast iron is 
generally supenor to that of grey iron 
The matenal can also be readily welded 
following the techniques established for 
^rey irons Casting quality of nodular cast 
iron IS excellent IHuidity is about the 
same as grey iron of like composition It 
IS. however, observed that sphenilitic iron 
has a distinct tendency towards piping 

Applications 

Nodular cast iron constitutes a new high- 
duty cast iron with great flexibility in its 
mechanical properties The product bndges 
the gap between cast iron and cast steel In 
the cast condition it is a supenor cast iron 


of high strength, high elastic modulus and 
good ductility It can be heat treated to 
improve its properties further and bnngmg 
it close to cast steel An important feature 
is its low cost 

The matenal is likely to have numerous 
applications in the automobile and agncul- 
ture implement industnes and in the manu¬ 
facture of castings for use m railways 
Crankshafts, pumps, compressors, valves 
and heavy mdustnal ci]uipment, such as 
rolls, rolling mill housmgs, ore other mstances 
where the high strength and ngidity of the 
new matenal may be useful It may also 
find application in the manufacture of pipes, 
textile and electrical machinery, manne 
equipment, etc 
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Inventory of Research Equipment A Materials 


The UNESCO Science Co-operation Of- 
flee for South Asia at Delhi is undertakmg to 
compile an inventory of research equipment 
and materials available in universities and 
other research laboratones in the region 
The information so collected will help scien¬ 
tists in formulatmg plans of research and to 
facihtate co-operation among workers inter¬ 
ested m any particular branch of research 
The inventory would give an idea of the pre¬ 
sent condition and the future needs of scienti¬ 
fic materials m this region and help to 
promote closer co-ordination in research and 
development on an international scale 
The survey will cover only specialized 
apparatus and will include information ofi 


apparatus, manufacturer, date of procure¬ 
ment, pnee or estimated cost and its present 
condition and serviceability Rare chemicals 
isolated from natural sources or synthesized 
artiflcially including enzymes, hormones and 
other biologicals not available commercially 
and pure cultures of micro-or^msms collect¬ 
ed and mamtamed in the region will consti¬ 
tute another list It ls proposed to include 
mamly those types of cultures which are 
mtended for special studies or for industrial 
research. 

Additional pomts of mformaticn on which 
data should collected are mvited by the 
UNESCO Science Co-operation Office for 
South Asia, Umversity Buildings, Delhi 
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The Distribution of Anthocyanins* 


R WILLSTATTER (1913-1916),the 
most important of the pioneers m 
• the field of anthocyanins, isolated 
many of these colouring matters m 
a pure condition and proved that they are 
glucosides of the colour nuclei, the antho- 
cyanidins The botanist Molisch (1905) 
was actually the first to show that the antho- 

r iuis could be crystallized outside the 
t In 1907 a synthetic method was 
discovered in Perkm's Laboratory m Man¬ 
chester, of quite general apidicability to 
the whole group of benzopyryuum salts, of 
which the anthocyamns were later shown to 
be members In spite of many difficulties, 
eventually Robinsons and his co-workers 
were able to synthesize all the anthocyanidins 
and the more important anthocyamns 
The anthocyanins are isolated in the form 
of oxonium salts, usually the chloride, and 
on hydrolysis with hot 10-15 per cent hydro- 
chlonc aad they break down into antho- 
oramdin chlonde and glucose or other sugars. 
The three chief anthocvanidins are pelar- 
gonidm, cyamdin and delphmidm In addi¬ 
tion a methyl ether of cyanidm (peonidin) 
and three methylated deljffiinidins, malvidm, 
pctunidui and hirsutidin, are known 
In monoglucoaidic anthocyamns the sugar 
18 always attached to the hydroxyl in posi- 
tion-3 The monoglucosides of pelargonidin, 
cyanidm and m^vidm are callistephm, 
chrysanthemm and oenin respectively The 
3-galactofflde of cyamdin is idaein The 
diglucosidic anthocj^ms may be 3-biosides, 
e g mecocyanm is cyanidm 3-gentio-bi05ide 
and antirrhmm is cyamdin 3-rhainnogluco- 
nde. In an important group, glucose units 
are attached to different hydroxyls The 
3 S-diglucondes of pelargomdin, cyamdin, 
delphmidm and malvidm are pelargomn, 
C3ranin, delphin and malvin respectively 
The properties of the mdmdual antho¬ 
cyamns are highly characteristic and distinc¬ 
tive and the possession of pure synthetic 
samples afforded an essential basis of com- 
pankm This apphes not only to the recog- 
mtion of known anthocyamns m plant 


material but also to the study of any antho- 
c}^nin exhibiting unusual behaviour. The 
most generally useful properties are, however, 
the '* distribution numbers *' between immis¬ 
cible solvents and vanous colour reactions, 
espeaally because the study of these does 
not always necessitate the isolation of the 
pigments in a pure condition The feme 
reaction, a deep-blue colouration produced in 
neutral or slightly acid solutions, either 
aqueous, alcohohe or amyl alcoholic, mdicates 
free hydroxyls in positions -3' and -4' and 
IS, therefore, positive for cyamdin, petunidin 
and delphmidm only Petunidin hnd del- 
phimdin alone are at once destroyed by 
aenal oxidation in alkaline solution This 
serves to distinguish petunidin from cyanidm 
The behaviour of anthocyanidins and antho¬ 
cyamns in solutions of varied depends on 
the number and position of the hydroxyl 
groups and is largely mdependent of the 
nature of other sutetituents The presence, 
however, of co-pigments has a large effect 

The most stnlung result obtained on the 
chemical side is the prevalence of the antho¬ 
cyamns based on the three mam types, 
pelargomdin, cyamdin and delphimdin 
There are just a few exceptions Gesnenn, 
the anthocyanm of Gesnera fulgens (orange 
flowers), 19 one such The anthocyamdm 
was soon recognized as one that had already 
been synthesi^ (5 7 4"-trihydroxy flavy- 
hum blonde) and then the anthocyanm 
Itself ( 5-glucoside) was synthesized This is 
the first case not^ of the occurrence of an 
anthocyanm with no substituent in position-3 
To this category belongs carajurm, the mam 
constituent of the rare cosmetic pigment 
" Carajura " It is the colour base of cara- 
lundin chlonde ( 5 4'-dimethoxy-6 7-di- 
hydroxy flavylium chlonde) This may 
originate from an anthocyanm similar to 
gesnenn. 

A very important group is that of the 
mtrogenous anthocyanms easily distinguished 
from the usual types by their quite different 
behaviour The best-known example is 
bctanin in the common beet but the group is 


* Summary of the Dr Bimala Cham Law Lecture delivered by Prof Sir Robert Robmson, m 
January 1950, at the Indian Amociatioa for the Cultivation of Science, Calcutta. 
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fairly well represented Little is known 
about the chemistry of these colounng 
matters but the composition of two of them 
suggests that they may be ordinary antho- 
cyanins in which ammo acid residues are 
attached to the benzene rings by means of 
the ammo group S}mthetic compounds of 
this type have been made and show similar 
properties 

The nitrogenous anthoc}ranins are found 
in five relat^ orders only Similarly, there 
are certain famihes which produce only one 
of the three mam types, although there are 
many others m which only two occur and 
still others in which pelargonidm, cyamdm 
(or peonidin ) and delphimdm (or its methyl 
ethers) all occur The occurrence of pelar- 
gonidin and delphmidin m the more differ¬ 
entiated plants suggests that the pigments 
themselves require more steps tor their 
synthesis. 

The usual anthocyanins arc found in young 
fern fronds together with some of unusual 
constitution not yet identified. Anthocya¬ 
nins are normal constituents of green 
leaves Permanently pigmented leaves 
contain pelargonidin, cyamdm or dclphmidm 
derivatives and autumnal reddenmg m the 
vast majority of cases is due to cyamdm 
glucosides 

It appears that many plants have at hand 
a ready mechanism for the production of 
anthocyanin and it is incredible that this 
should have no deep physiological sigm- 
ficance We do not yet know what this 
function IS Different parts of the same 
plant yield different anthocyanins A vanety 
of Nasturtium ( Tropaeolum map$s. Empress 
of India) was found to contain pelargomdm 
3-bioside m the petals, cyamdm 3-bioside in 
the sepals and a delphimdm diglucoside in 
the leaves, mdicatmg that the three types 
are derived by modification of a common 
precursor. The conviction that this pre¬ 
cursor IS changed most naturally mto cyanidin 
glucosides IS baijed on the almost universal 
appearance qi|^ these under conditions of 
stress (injury, brought, etc) but it is also 
derivable from a statistical survey of the 
colours of flowers 

The influence of chmatic conditions is very 
marked , there is a high proportion of delphi- 
nidm denvatives among Alpme flowers and a 
preponderance of pelargomdm derivatives in 
those giowmg in tropical and subtropical 
country 


Finally, there is the very mteresting class 
of leuco-anthocyanms which yield antho- 
cyamdm on treatment with alcoholic hydro¬ 
chloric acid m presence of oxygen, the 
distribution of these colourless substances 
IS very wide They are nearly always to be 
found m woods, nutshells as well as in softer 
structures Most leuco-anthocyanms are 
convertible mto cyamdm, but some give 
pelargomdm and some delphimdm 

AU related types, catechms, flavones, 
flavonols. leuco-anthocyanms and anthocya- 
mns are regarded as different manifestations 
or modifications of a proto-type, a €« Cf €« 
structure It is assumed that this type is 
denved from two molecules of hexose 
and one of tnose The linking by aldd 
condensations requires one of the terminal 
nuclei to be less oxidized than the other 
and, in fact, cyamdm is the natural result 
by dehydration without oxidation or reduc¬ 
tion 

The genetics of flower colour is a subject 
deman^ng full and separate treatment Dr 
Scott-Moncrieff has suggested as the result 
of complete genetic study of dahlia that the 
anthocyanms are produced from two subs¬ 
tances, one of which is always present in 
sufficient amount and the other m lumted 
amount The relation of this to C, C, Cg 
hypothesis is evident, because the sut^tance 
present m limited amount is presumably the 
CgC, mtermediate One clear outcome of 
this work IS a definite indication of a relation¬ 
ship between anthocyanm production and 
flavone production If the limited compo¬ 
nent IS used to make much flavone, it is not 
available for anthocyanin and vice versa 
There are also interm^iate positions and this 
is very important 

The geneticist can do cheimcal experiments 
%n VIVO , by mtroduang a new gene, for 
example, a methylation factor, he can 
observe its operation on a new anthocya¬ 
nm. It IS probably from researches in this 
field that we diall get the fullest knowl¬ 
edge of chemical processes affectmg antho- 
cyaiuns 

Fmally, attention should be drawn to the 
existence of complementary genes, the pre¬ 
sence of both of which is necessary for the 
development of anthocyanin Two further 
complementary genes are necessary for the 
production of anthoxanthma The chemical 
basis of these and similar phenomena is quite 
unknown 
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Indian Salt Industry 


T he Report of the Salt Experts' Com¬ 
mittee constituted by the Govern¬ 
ment of India m April 1948 to advise 
the Government on the measures 
necessary to put the salt industry on a sound 
footing has been recently published In an 
exhaustive survey* covering all aspects of 
the industry, the Committee have suggested 
measures to increase the production, improve 
the quality and reduce the cost of salt manu¬ 
factured and make the country self-sufficient 
within a reasonably short time 
The production of salt in India has increas¬ 
ed from 12,12,000 tons in 1930 to 23,31,000 
tons m 1948 The production figures for 
the two years at different centres and the 
target figures for 1955-56 are given in Table I 
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The present production (23,31,000 tons) 
falls short of the estimated consumption by 
2,98,000 tons and this is being met by imports 
The country's requirements m the next 
5 years is expected to go up to 3 million tons 
The bulk of the salt produced in India is 
from sea bnne and salt is raised by solar 
evaporation m numerous places distnbuted 
alor^ the sea-board stretching from Bombay 
to ulcutta Rock salt deposits occur in 
Mandi State and inland salt lakes are found 
at Sambhar, Didwana and Pachbadra in 
Rajasthan The methods of salt production 
have remained more or less unchanged for 


decades and the quality of salt raised from 
a large number of the salt-producing areas 
IS sub-standard The production sites have 
not been selected with proper regard to 
economic advantages and factors such as 
initial density and continuity of supply of 
bnne, ramf^l distnbution, tempemture, 
relative humidity, wind velocity, surface of 
exposure, impermeability of soil and protec¬ 
tion of sites against floods and dust storms 
The Committee have examined these factors 
in detail and have made valuable recommen¬ 
dations appropriate to each area for improv¬ 
ing the pri^uction and quahty of salt The 
measures recommended mclude (1) mainte¬ 
nance of a high ratio between crystallizers and 
condensers , (2) removal of bitterns re^larly 
and draining off the crust before hfting, 

(3) Icavmg behind a layer of salt on the 
crystallizing beds to form a clean floor, 

(4) setting up of control laboratories , and 

(5) the consolidating of small uneconomic 
holdings into imits with a minimum area of 
100 acres each 

Several improvements have been suggested 
to enable the existing works at Sambhar Lake 
area to work more satisfactonly As a first 
measure the Committee have recommended 
a detailed survey of the lake bed A modified 
design of a percolation canal has been pre¬ 
pared to replace the present system of canals, 
and to reduce the present crystallizing area 
at the works and convert it into condenser 
area The present practice of throwmg 
away of bitterns from crystallizers is harmfm 
and IS likely to affect quality of bnne and of 
the salt produced, and should be discontinued 
It IS preferable to harvest two grades of salt, 
one between 26®-29'' Be and another between 
2^0 22 ® Be instead of a single crop Large- 
scale production of salt m pans under the 
direct control of Government and the use of 
unproved methods of liftmg bnne from the 
wells and the mstallation of mechanical 
washing plants and the establishment of a 
research station to study the problem of 
byproduct recovery and the pr^uction of 
salt of standard quahty are other measures 
recommended. 

The methods now followed for produang 
salt at Didwana are unsatisfactory and the 
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salt produced is unfit for human consumption 
Advantage is not taken of the wide seasonal 
fluctuations in temperatures prevailing here 
to bnng about a separation of sodium sul¬ 
phate and salt A careful and planned 
investigation of salt production m this area, 
and al^ in other inland areas now operating 
under private management, is recommended 
The latter include Kuda works in Dhran- 
gadhra .and areas in Rajasthan, Kutch and 
E Punjab 

Recovery of Byproducts 

The recovery of byproducts from the 
inland and marine resources has not received 
adequate attention With the exception 
of the salt worked out at Mithapur, Khara- 
ghoda, Dhrangadhra and fravancore, no 
attempt has been made to recover the 
valuable byproducts such as magnesium 
chloride and sulphate, bromine, iodine and 
sodium and calcium sulphates Table II 
gives an idea of the quantities of byproducts 
that could have been recovered from 23 3 
lakh tons of salt produced m 1948 

As a potential source of sodium sulphate, 
the Didwana Lake remains largely un- 
explored* The lake bears a resemblance to the 
Dale Lake (California) where temperature 
fluctuations arc taken advantage of to separate 
the salts This method can adapted with 
advantage in this area and as much bnne 
as possible lifted dunng the cold season and 
subjected to pre-cooling to separate out 
sodium sulphate 

Sodium sulphate as an industrial raw 
material is of special interest to India Its 
utilization for the production of vital chemi¬ 
cals, caustic soda and sulphunc aad deserve 
consideration The Committee recommends 
the exploitation of these sources under 
Government control 

Gypsum is now being recovered at Adira- 
patnam by Messrs Metiur Chemicals, at 
Jamnagar. Kandla and, more recently, at 


Mithapur The Comnuttee are, however, of 
the opmion that the processes employed for 
the recovery of bypr^ucts at many of the 
centres are not efficient and improve¬ 
ments are essential to obtain a satisfactory 
recovery 

Distribution of Salt 

The distnbution of salt in the country, at 
present, is effected through a zonal S 5 ^tem 
under which the pnncip^ regions of pro¬ 
duction and consumption are groupj^ under 
8 foa of distribution ( Fig 1 ) Com¬ 

mittee consider that the present railway 
freight for salt is excessive and should be 
revised and be put on the same footmg as 
foodgrams to reduce wholesale and retail 
prices 

Model Factories & Research Units 

In order to organize the Indian salt 
industry on modem lines and make it operate 
economically and efficiently, the Committee 
consider it essential for the Government to 
set up model factories as demonstration 
units m the pnncipal salt-produang tracts. 
These factones should have an area of 100 
acres and should produce common salt 
required for human consumption as well as 
for industry, mixed salts of potassium and 
magnesium and other byproducts such as 
gypsum and sodium sulphate The estimated 
capital outlay for each model factory will be 
about Rs 2 lakhs and should be borne by the 
Government Seven such factones, two m 
Bombay, three in Madras and one each in 
Travancorc and Onssa, are to be set up 
The model factones located at Bombay, 
Madras and Travancore should have research 
units attached to these for investigating into 
methods of improving the quality and yield 
of salt and of recovenng bjrproducts A 
separate research station is to be set up at 
Sambhar Lake to tackle technical probfems 
pertaining to inland salt resources 
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INDIAN SALT industry 



Fio 1 — Map of India showing salt production centres and the sones of distribution oum- 
INQ Distribution sones 1 Bombay , 2 Sambhar ( R S S division ), 3 Kiiaraghoda , 

4 Tutbcorin , 5 Adirapatnah, Madras and Cuddalore , 6 Pemuguduru , 7 Navpada , 
8 Calcutta , 9 Dhranoadhra 
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Quality of Salt 

According to the Committee t)ie Draft 
Specification issued by the Indian Standards 
Institution prescnbing a minimum sodium 
chlonde of 96 per cent for edible salt is on the 
low side and should be rused to at least 97 5 
per cent and maximum limits to be pres 
cnbed for other impurities 

The methods of drawmg samples from 
bulk consignments and of assaying the 
samples should be standardized and made 
available in the form of a code of practice 

Salt Advlaory Committee 

To implement the steps recommended for 
the development of the industry the settmg 
up of a permanent Salt Advisory Committee 
consisting of representatives of Government 
manufacturers consumers and importers is 
recommended Ihe Committee is to advise 
Government on all questions dealing with 
production distribution import and export 
and any other matter that may anse from 
time to time 

The Committee is m favour of small 
manufactunng concerns and associations m 
different parts of the country federating into 
bigger re^onal units and ultimately forming 
an All India Tederation of Salt Manufac 
turers 

The levy of a salt cess at the uniform rate 
of one anna per md of salt on the entire salt 


produced in the country is suggested It is 
recommended that the heavy chemical 
mdustnes should be allowed a rebate equal 
to the cess collected on the salt consum^ 
In order to cany out the programme out 
hned it is considered that the present organ 
ization and set up of the Salt Department 
should be reorganized and adequately staffed 
to provide technical assistance both to 
Government and to industry 
The Committee is not in favour of opening 
new salt works in the Madras area until the 
factones improve the quality of salt pro 
duced and make it acceptabk to the Calcutta 
market and till a demand for export develops 
Ihe existing works would increase their 
production by more than 12 lakh tons by 
improving the methods of manufacture and 
by properly reahf^mng their factones The 
setting up of a large factoiy at Cental under 
the management of the (Antral and West 
Bengal Governments is recommended with 
a view to encourage the development of salt 
industry in West Bengal 

1 he potential capacity of the existing salt 
works in the country is estimated at 40 26 000 
tons per annum The Comnuttec conclude 
that subject to the implementation of its 
recommendations it is Mnthin the reach of 
the industry to meet not only the present 
requirements but also attain the target 
figure by 1955 56 
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REVIEWS 


Analytical Chemistry and Chemical Ana¬ 
lysis, 1948, Proc^ings of the Inter¬ 
national Congress on Anfdytical Chemistry, 
Utrecht, Vol II ( Elsevier Publishing Co 
Inc, New York, Amsterdam, London, 
Brussels, London distnbutors Cleaver- 
Humc Press Ltd), 1948, pp x-f 437 
Price 2Ss 

The publication is a reprint of thf 
issue of Analytica Chimtca Acta, 1948, 2, 
pp 417-854, and the pagination rcmams un¬ 
altered The book is valuable as a full 
account of the proceedings of the Congress 
m Utrecht in 1948 which established a new 
status for analytical chemistry Tlie Con¬ 
gress covered very wide grounds, divided 
into five sections and consisted of formal 
lectures, presentation of onginal papers and 
plenary sessions All the lectures and 
papers are ppnted m full followe<l by a sum¬ 
mary in English, French and German, 
along with the discussions that took place 
In Section 1, entitled General Methods 
and Standardization **, papers on statistical 
aspects of chemical analysis, the place and 
ta^ of analytical chemist in industry, 
rationalization, standardization and codi¬ 
fication of analytical methods and recent 
developments in gas analysis, organic ele¬ 
mental analysis, isotopes as tracers and 
analysis with mass spectrograph are in¬ 
cluded 

Section 2, entitled " Electrical Methods ”, 
surveys methods and recent developments 
m polarpgraphy and amperometry and is 
covered by eminent authorities like Heyrov- 
seky and Kolthoff Other papers of interest 
are those on controlled potential electrical 
analysis, electrical methods in the analysis 
of water generally in mdustry and a conti¬ 
nuous reading vacuum-tube voltmeter In 
all the methods the problem of precision and 
sensibility was considered 
Section 3 is " Emission Spcctrography " 
The papers in this section are to be pumished 
in Spci^och^mtca Acta 
S^ion 4 on ” Optical Measurements and 
Physical Methods of Separation" containsodd 
combination of titles but contains a masterly 


review on the recent developments in chro¬ 
matography and IS followed by papers on 
the analysis of hydrocarbon mixtures by 
absorptive percolation and analysis of hydro¬ 
carbon oils by thermal diffusion Optical 
measurements are covered by a survey of 
colonmetnc and photometric absorption 
analysis, indicating the accuracy obtainable 
with different types of mstruments two 
reviews on the analjrtical application of 
mfra-red spectrophotometry in general and 
m powders and a method of determination 
of vitamin D, Research papers on the 
measurement of width mstead of intensity 
of Raman Imes for quantitative work and 
on the influence of reagent concentration 
on colonmetnc determmation of copper are 
presented 

Three papers, one on determination of 
traces of oxygen m water m this section 
and two in the next section on determination 
of trace elements m biological matcnal by 
spcctrographic or photocolonmetnc proce¬ 
dures are presented 

Section 5 deals with microbiological me¬ 
thods A review on microbiological methods 
of analysis deals with all aspects, stresses 
the necessity of statistical evaluation of 
errors of assays and calls for cautious mter- 
pretation of results Two papers on details 
m the use of lactic acid bacteria for micro¬ 
biological assay m general and assay of 
tryptophane follow Other two papers deal 
with the use of Aspergillus ntger for the 
estimation of trace elements like potassium, 
copper, magnesium and molybdenum by 
weighing the myceha or by a photromc 
measure of colour of spores It is rather 
surprising that at an International Congress 
session there were no papers on biochemical 
methods This is a very important branch 
of analytical chemistry and we hope in future 
sessions this defect will be rectified 

Most of the papers have been followed by 
lively discussions The main functions of 
such mtemational congresses are comparison 
of vanous methods with a view to determin¬ 
ing sensitivity, reproducibility, ease and quick¬ 
ness, standardization of procure and codi¬ 
fication and discussion of new methods 
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developed Judginj, from such standards 
the Congress has l^n a success 

To the reviewer the most significant of the 
papers are the openmg address and the 
theses on standardization and codification 
and rationalizing of analytical methods 

A significant point arising out of the 
discussions of these papers is the defimte 
need for continued research on the accuracy 
and sensitivity of analytical methods in 
general our knowledge of the lower limit of 
applicability of a method and the effect of 
variations m procedure being very unsatis 
f ictory 

Trends in most countries fortunately 
are for standardization of routine analytical 
procedures including chemical glassware 
apparatus etc though many still remam 
cf a national character Also analytical 
methods when published should be printed 
m a stand<Lrd format to facilitate comparison 
and standardization and os a safeguard 
against lick of detiils important for the 
execution of the metho 1 This plea for 
codification is particularly significant since 
this has not yet attained even a national 
character International congresses such 
as the one reviewed should bring m a study 
of such national standardization into an 
international standard and it is gratifying 
to note that these papers have stimulated 
considerable discussion in the Utrecht Con 
gress 

President C J van Nieuwcnburg has 
sketched the progress of analytical chemistry 
to a status equal to any other branch of 
research and emphasizes the pomt tliat 
because of the demand for greater speed and 
accuracy and the net 1 for handling small 
and micro juantities of material the classical 
gravimetnc and volumetnc methods arc 
being replaced and supplemented by physico 
chemical and physical techniques But we 
rather agree with Dr Wenger who has 
critically summarized the proceedings of the 
Congress in feeling that there has been 
undue emph isis on automatization and 
phjrsical methods Many physical methods 
nave to remain as aids to classical funda 
mental chemical analysis Besides the 
classical methods present the advantage of 
being useful without the necessity of costly 
apparatus not in the reach of ordmaxy 
worker or small laboratones 

Of very great significance to scientists m 
India IS the fact that modem anal 3 ^ical 


chemistry is becommg a specialized saence 
with its mterest in opticm electneal and 
microbiological methods besides the classical 
methods and makes high demands m the 
training of its users It becomes imperative 
that intensive efforts should be undertaken 
for the training of analytical chemists as a 
class and conduct research m chemical 
analysis than is hitherto being done m this 
country if we are to keep abreast of other 
countries Analytical chemistry should be 
made a subject of special study m univer 
sities and research institutions 
Ihc Netherlands Chemical Society which 
organized the Congress and the publishers 
of the proceedings the hlseiter Publishing 
Co deserve our smeert thanks This book 
should find a place os an mdispensable 
reference work in all saentific laboratones 
V S Govindarajan 

Aircraft Structures by David J Peery 
( McGraw Hill Bxik Co Inc New York) 
1950 pp xxii + 329 Pnee $ 3 00 

Tnr WEALTH OF THE MATFRIAI COVERED IN 
David J Pecry s book Aircraft Siruclures is 
not readily seen at a glance from the chapter 
headuip The author has done a remark 
ably thorough job m presenting the basic 
material for the analysis of semi monocoque 
as weU as truss type of structure in a concise 
manner In his work he has attempted to 
present a simple basic treatment of aircraft 
structures with preliminary emphasis on 
fundamental structural theory This of 
course does not m any way alter the position 
r^arding the analysis of aircraft structure 
though new matei^ and new construction 
methods ore developed 
The reviewer agrees with the author that 
most of the theory outlined in the text book 
IS applicable to any design requirement and 
for any material The author has covered 
a vanety of topics in eighteen chapters and a 
large number of worked out examples are 
given at the end of each chapter thus bring 
mg home to the student the types of prob 
le^ that ore confronted with m actual 
practice while stressmg an aeroplane 
There are certam noteworthy features 
about this volume They are analysis 
of monocoque structures with cut outs b^d 
ing trusses induced due to torsion shear lag 
analysis and explanation of the buckling of 
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cylindncal shell by means of non-linear 
theory The determination of the spanwise 
air-low distnbution. a topic which is usually 
not covered m text-books on aircraft struc¬ 
tures, is also included m this volume The 
reviewer feels that it is a bit advanced for 
undergraduate students 

Whatever may be the justification of the 
author m regaM to the sequence of the 
material presented m the book, the reviewer 
feels that the topics are not arranged m 
order, for chapters on prelimmary design 
data ^ould have been dealt with at first 
An aeronautical engineer should first know 
the aeroplane layout and applied and design 
loads before he actually proceeds to analyse 
the structure In this respect there seems 
to be a senous shp on the part of the 
author 

Most of the methods outimed in the book 
are up to date and arc employed m factoncs 
by practising engineers, particularly the 
shear analysis of multi cells and the analysis 
of incomplete tension field beams Chapters 
sixteen, seventeen and eighteen need special 
mention In chapter sixteen, the author 
has dealt m detail with the methods for the 
determination of deflection in either truss 
type of structure or semi-monocoque struc¬ 
ture by means of the method of virtual 
work and Castigliano's theorem In chapter 
seventeen, statically indeterminate struc¬ 
tures are treated , such topics as the stress 
analysis of fuselage rings, multi-cell wing 
structures, etc, are covered In chapter 
eighteen, a group of special methods are 
presented, such as the moment of area 
method and conjugate beam metliod for the 
determination of the deflection of beams, 
truss deflection by elastic loads, beam 
column and moment distribution method for 
both continuous beams and continuous beam 
columns 

Tlie author feels that this volume serves 
as a text-book for undergraduate course 
But m the opmion of the reviewer, it is a bit 
unwieldy for a student to cover all the topics 
m one year and certam portions are too 
advanced for study in undergraduate course 
However, the author is to ^ congratulated 
for mtroducing some of the complicated 
topics into undergraduate level, and this 
book should prove a welcome addition to the 
teacher, the student and the practismg 
engineer 

V (ADAUBE 


Electronics In Engineering, by W Ryland 
Hill, McGraw-Hill Electrical & Electronic 
Engineering Senes (McGraw-Hill Book 
Co Inc , New York ), 1949, First Edition, 
pp 274 Pnee $ 3 50 

Ellctronics is being applied with ever- 
increasing tempo in many branches of science 
Electronic instruments are being employed 
with advantage for control, detection and 
measurement in the helds of physics and 
engmeenng Electronic instrumentation is 
an essential necessity for research in many 
branches of physics, especially in nuclear 
physics and radioactivity Research workers 
and students of physics and advanced engi¬ 
neering therefore find a positive need for 
an understanding of the fundamental pnn- 
cipLes of electronics and its applications so 
as to enable them to apply this knowledge 
for problems of control and measurement 
m their respective fields 
Electronics has a vast literature, meant 
only for the advanced student and the 
specialist Ihe publications on electronics 
for the use of laymen and amateurs are 
prolific Neither of these give a thorough 
and comprehensive view of the fundamental 
pnnciplcs of electronics and its application 
for research workers and students who have 
to employ electronic instruments m their 
research Ihc book under review entitled 
Electronics tn Engineering, is designed as a 
text for this class of students in physics and 
advanced engineering The work deals with 
the theory and analysis of fundamental 
electronics and explains practical applications 
to illustrate the uses of electronics in vanous 
fields of physics and engmeenng The book, 
therefore, will be found useful to these 
students 

This work is divided into sixteen short 
chapters to enable the student to select the 
subject that interests him in his specific 
problems Of the sixteen chapters, the first 
discusses the atomic structure and methods 
by which the electrons are emitted out of 
metals The second chapter explains the 
thermionic law and desenbes the different 
types of emitters and diodes and their res¬ 
pective efficiency In this chapter there is 
also a bnef account of contact rectifier and 
the copper oxide and the selenium rectifiers 
The third chapter gives a bnef account of 
single phase rtctifior circuits Ihe fourth 
chapter gives the theory and explains the 
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operative principles of a tnode. tetrode, a 
pentode and a beam power tube with their 
respective characteristics 

The fifth chapter, after givmg an account 
of various forms of electrical discharge in 
ranfied gases and vapours, describes gas- 
filled tubi», their operation, characteristics 
and efficiency An account of the theory, 
design, construction and operation of dif¬ 
ferent tyjics of photo-scnsitive devices is 
given in the sixth chapter The seventh 
chapter describes briefly various forms of 
electronic control circuits which are very 
frequently used in industry and pure re¬ 
search Fhe eighth chapter deals with dif¬ 
ferent types of circuits used in poly-phase 
rcctihers 

An elementary treatment of wide band and 
tuned amphhers with a discussion of R C 
coupled, dir(K:t coupled and transform 
coupled units, both of the power amplifying 
and the push pull type their operation and 
frequency response is given m the ninth 
chapter The tenth chapter gives the theory 
of feedback with a quantitative feedback 
expression and desenbes negative and posi¬ 
tive feedback and their applications in R C 
coupled amplifiers and cathode followers 
The eleventh chapter gives a short account 
of resonance and tuned amplifiers the func¬ 
tions of the resonant cucuit in a tuned 
amplifier and tuned power amplifier Ihe 
twelfth chapter deals with an elementary 
theory, design, construction of different types 
of oscillators and their application in high 
frequency heating In this chapter a bnef 
account of frequency control and wide range 
oscillators are discussed 

The thirteenth chapter explains the theory 
of amplitude of modulation and demodulation 
and the general operation of supcrheterod 3 me 
receivers The fourteenth chapter deals 
with a cathode-ray oscilloscope, its desim, 
construction, operation and application for 
observing repeatmg wave forms, plottmg 
curves comparing two frequencies for 
measurement and calibration, recording 
smgle-sweep transients, timing by Z-axis 
modulation, and recording continuously a 
large numlx^r of cycles of a non-repeating 
wave In chapter fifteenth an account is 
given of different types of transducers for 
translating signals from one form to another 
It gives the prmciple and the method of 
operation of persistence strain gauge and the 
differential transformers used for very small 


mechanical measurements The last chapter 
of this book desenbes the theory and pnn- 
ciple of operation of vacuum-tub« voltmeter 
u^ for lx)th a c and d c voltage measure¬ 
ments 

The author should be congratulated for 
bnnging out this valuable work I have no 
doubt that the work would be found useful 
by research workers and students The 
book should be a valuable addition to 
scientific and technical hbranes 

SwAMi Jnanananda 

Recent Advances in Radio Receivers, by 
L A Moxon Modem Radio Technique 
Senes, Edite<l by J A Ratcliffe (Cam- 
bndge University Press) 1949, pp i\ + 
183 Pnee 18s net 

Thf book mainly deals with thf problfh 
of inherent noise in a receiver, its ongin 
and measurement and discusses the advances 
made in the methods for improving the 
signal-to-noise ratio It is this inherent 
noise in a receiver which ultimately puts a 
hmit on the smallness of signal which can be 
usefully received Any improvement m 
this respect increases the efficiency and 
performance of a receiver 
The contnbutions of the various stages of 
a receiver to the noise factor are fully dis¬ 
cussed and methods of improvmg it are 
explained The discussion of the circuit 
design has no doubt special reference to 
short wave receivers such as radar and 
television receivers but the new ideas 
introduced can be usefully adopted for an 
improved noise factor in other broadcast 
receivers 

What an average reader will most appre¬ 
ciate is the exclusion of all intncate mathe¬ 
matics from the discussion without impanng 
in the least the physical exposition of the 
subject Formulae do appear, and some¬ 
times their derivations too, but only when 
they are necessary to give precision to design 
considerations 

The book, however, will be found most 
useful by those who have kept themselves 
abreast with the developments in radio 
technique till the outbreak of World War II 
and who now wish to know the advances 
that have been made m the technique during 
the war years Cormng as it does from an 
author who has himself made considerable 
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contnbutions to these advances the book 
IS of interest 

A S Bhatnagar 

The Economic Proapects of Chemical 
Industries in India by A K Madan 
Technological Director Messrs Industnal 
Chemicals (India) Bombay (Thacker Sc 
Co Ltd Bombay) 1950 pp 402 Pnce 
Rs 20 

This is a book with a i uRPOSk its pi bli 
cition IS opportune It opens with a general 
survey of the industnal and other problems 
faang the country it is followed by a chapter 
on mineral and other resources three chapters 
deahng with reviews of vanous chemical 
industries and six on chemicals required in a 
number of industries In the concluding 
part brief accounts are given on the materials 
of constniction in the chemical industry 
labour welfare in chemical industries 
and mdustnal training Four indices are 
included 

The author has endeavoured to provide 
adequate information on the availabihty of 
raw matenals for different mdustnes as was 
reviewed the development of various chenucal 
mdustnes m the country with particular 
reference to their potentialities The book 
will prove particularly useful to those engaged 
m trade and business and it provides detailed 
information on the types of chemicals manu 
factured in India chenucab which arc im 
ported and chemicob required in twenty two 
mdustnes Data on production and trade 
given in Appendix B are specially useful 
The first part of chapter III dealing with 
resources is well wntten 1 he later portion 
however lacks preasion and foils to bnng 
out the beanng of the subject discussed on 
chemical mdustnes fhe information given 
m chapter V Fertihzers Including Ammo 
mum Salts is not always to the point 
An unportant omission in the pubhcation is 
the absence of a bibhography of references 
We hope the author would remedy this defect 


m the next edition Fhe pnnting and get up 
of the book are good 

1 he book represents a laudable effort and 
can be recommended not only to the average 
business man as a reference volume on 
Indian chemical mdustnes but also to the 
student of chemistry who is interested m a 

K neral survey of the chemical industry in 
dia 

Sen Guita 

Frequency Modulated Radar by David 
G C Luck (McGraw Hill Book Co Inc 
New York) 1949 pp xviu f-466 Pnce 
$400 

iRkpUENCY MODILATTD RADAR AS DISTIN 
guishc 1 from pulse radar is comparatively a 
new technique and any book deahng with 
the pnnciples and possibilities of f m radar 
IS always welcome 

The pnnaple of tht f m radar is well 
known With this the ran^^e is measured 
from the change m the frequency dunng the 
time interval between the mstant of trans 
mission and the receipt of the signal reflected 
from the target But if the target is moving 
there will be a shift due to Doppler effect 
and this will give the speed of the moving 
object also The vanous aspects of this 
problem have been dealt m the book with 
the help of simple mathematics 
The book desenbes hrst the general pnnci 
pies of range determmation including some 
aspects of motion of aircrafts and missiles 
Some types of f m radar system developed 
and used in World War II have been des 
cnbed eg radar altimeter AN/APN 1 
low altitude automatic bombing equipment 
AN/APG 4 and AN/APG 6 (XN) 

The author has taken pams to explain 
most of the problems from first pnnciples 
and the matenals have been presented in a 
manner which will be very helpful even 
to readers entirely unfamiliar with the 
specialized subject of f m radar 
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the aseocimtions in any scheme of 
exranston 

ne location of a rtaearch 
asBocution or institution is conu- 


- — - - — - - - dered an important factor in ita 

success or failure It is indicated 
that proxxmtiy to 0$ tndushy 
served tt ay be far more vital than 

Sdentlflc Research In Industry dcmic contacts as well as gain proximity to another research 

the widest knowledge of the association wit i wJ % h faetliHes Of 
In a leadino article apiearing industry and its problems serin may bt. shared 

in a recent issue of Wature ( 19S0 fhc orgunuatiun of co opera One argument put forward 
166, 41 ) the pi ICC of scientific f-^ve res'^arch and fundamental OKainst the conduct of sponsored 
research in industry has been aspects to appraise fully the place research by research associations 
discussed The article refers to a of research associations in the rests on the embarrassment arising 
debate held in the British Parlia mdustnal economy of United out of secrecy of a particular 
ment on the question of the Kingdom and their future ore the project 

fullest possible dcvLlopment and s discussed in the booh by The effective use of man power 

utilization of nsources with a prof R S hdwards Prof I d and of matenal resources must 
VIC w to insuring effective progress wards has attempted to ascertain depend on the right choice of 
in industry and vinous other ijy means of a fairly wide canvas Bubjects This is pointed out as 
Acids thi later pari < f the article of industrial opinion what indus one of the essential questions to 
IS devoted to a critical apprecia try thiuks of research associations which an answer must be found if 
tion of the problems discussed book provides a useful insight an opinion is to be formed on the 
during thi debitc in the li^hf of a mto industrial opinion on the value of research associations 
recent publication Co operative possibilities and limitations of co The most important factor in 
Indusinal Research *hyVToi K S operative research Compulsory the future development of research 
Edwards levy for financing research assoaa associations wiU be the quality of 

Many aspects of the question tions is advocated as a measure the staff they succeed in attract 
were discussid during the di bale for the future development of co ing and the associations must bo 
including technical and higher operative research Overlapping able to create conditions and 
technological education the ba of research association s pro opportunities which will attract 
lance distribution and remunera gramme is regarded of slight competent men While it is 
tion of scientific and technical importance a note of caution made clear that givin capable 
man power and the general struc sounded against attempts to direction and competent staff the 
turo of research organiration m eliminate ovempping of research co operative research association 
Britain How far the results cd programmes by excobsively large is a valuable form of mdustnal 
research arc being effectively used organizations and ponderous institution it is pointed out that 
m industry and whether the work schemes for co ordination it does not follow that the research 

of the research assjciations and The value of research ossocia association movement should be 
that of the Department of Scienti tions pursuing fundamental rc developed at the neglect of other 
fic Research was fully made use of search in solving problems econo forms of research organization 
by industry whether the research mically in the long run and also as 

associations are fitted for the ameasureof sustaining the quality Electronic Toleecooe 
creative and inventive work on of the staff and the scientific 

which the mdustnal progress standing of the association was The electronic telescope dbs 
Anally depended and whether stressed cnbed in a recent issue of £h 5 C(ff' 0 ry 

there lb sufficient cnllaburatinn n is pointed out that research ( 1950 11, 172 ) is reported to bo 
and co ordination of the research mto the constitution and beha cither actually in operation in 
units under vanuus Departments viour of matenals on which ranee or in a very advanced 

of StaU wens some of the impor research associations ore at present state of development 
tant issues discussed concentrating is particularly suit The idea of the electronic teles 

The debate brought forth a ed to co operative research effort cope represents an interesting 
number of facts and suggestions Work on tne scientiAc and techni conjunction of a number of Imes 
It was felt that for the bmall or cal aspects of specification and on of research The use of infra red 
oven medium sized firms to set the devising of standards is con radiation to form an invisible 
up independent laboratories might sidered a valuable function of image on a screen electrons from 

be a waste of suentiAc man power research associations Market whiih are accelerated in vacuo 

To bnng scientific information to Research in general is an in to form a similar but more intense 
the smaller progressive firms it appropriate study for research image in visible light on a second 
was suggested that institutions associations It is felt that fluorescent screen u the basic 


such as Chamber<t of Commerce 
should give training fc^owships 
in industry on condition dial they 
employ a s icntific man of the 
higntst standard who would be 
encouraged to maintain his aca 

* { o/vrafti0 irndutnit A nr A ly 
Pr f K S I Iw trd^ ( Sir 1 s m. 1 itiii 1 1 \ 
Sooa I Id London ) 


research associations should co 
operate m those operahonal re 
search studies which are most 
closely associated with the scicn 
tific and technical aspects of 
industnes in which they are 
interested and full wiight should 
Ik given ta the infnrm'ltion 
advisory and testing services of 


principle underlying the design of 
the instrument It has many 
features similar to the electron 
microscope and embodies modem 
vacuum and high tension tech 
ni^es 

conventional photographic 
plate m a telescope is re placed by 
a vacuum tube carrying on its 
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inner face a thin layer of caeiitim 
The laminous parts of the unage 
tause the ejection of electrons 
from this caenam layer into the 
vacuum tube In effect a lumi 
nous picture of a part of the sky is 
form^ which emits no light but 
electrons The electrons can bo 
rendered more energetic by put 
ting two electrodes into the tube 
and applying an electrostatic 
potential of about 50 000 V be 
tween them This device is similar 
to the <Hie developed for an 
electron microscope and all the 
electrons emitted from a point of 
the original picture are received 
on a photographic plate and 
produce a blackening ot the plate 
One of the greatest advantages 
claimed as far as light intensity 
goes 18 that a 20* telescope can be 
made to perform as well as a 
200* telescope 

The toleration of such an inatru 
ment poses some intricate prob 
Jems for instance the vacuum 
system will require very powerful 
pumps and m addition the pre 
sence of very high voltages will 
make the working conditions far 
from simple 


Electronic Polarometer 

An BLECTRONIC t»OLAROUBTBR 
designed for greater accuracy and 
higher speed than was obtamahle 
with existing commercial paloro 
graphs was desenbed at the 
^^cal Methods Group meeting 
of the Bntish Society of Public 
Analysts held recently (Chsm 
Age 1950 62,780) 

The instrument measures the 
maximum polarographic current 
rather than the usual average 
current The measurement which 
IS made without affecting the emf 
apphed to the cell involves adjust 
ment of a potentiometer until an 
electronic null point indicator is 
balanced the current is then read 
off from the potentiometer to an 
accuracy of 1 in 1 000 1 or rapid 

operation the pnnciple of tangent 
Slope compensation is used which 
enables diffusion currents to be 
obtained directly without the 
need for the complete plotting of 
the polarographic wave or giaphi 
cal cofutniction Several further 
improvements on this instrument 
have been made in a commercial 
model built by MulUrd EUctrome 
EeMsarck Lohorafonss A very 
stable electroDic battery circuit 
and a method of current measure¬ 
ment qiecially suited for a small 
polarographic wave preceded by 


a large one have been introduced 
For use in conjunction with the 
polarumeter a dropping mercury 
electrode has been deigned which 
incorporatL^ a thermostat capable 
of taking ten cells at a time and 
IB controlled to within 0 05*C 

Manufacture of Solvents 

Methods op solvrnt manupac 
turc based upon direct synthesis 
from lower saturated and un 
saturated hydrocarbons developed 
commercially within the last IS 
or 20 years are reviewed in the 
Modem Methods ofOtgamt. 
Manufacture by J L Edgar 
Royal Institute of Chemistry 
( L^turea and Monographs and 
R^rts 1950 No 2) 

Petroleum Soh ents — A major 
development is in the methods of 
precise fractionation combined 
with ascotfwic and extractive 
distillation The waste gases from 
petroleum cracking pl^ts form 
the basis of a major synthetic 
chemical industry 1 he gas stream 
can be separated into ethane 
ethylene propane propylene and 
butane butvlene cuts by the 
hypersorption process in which 
the lighter gases are adsorbed 
selectively on activated charcoal 
and are then stnppcd from the 
absorbent this process is for 
example capable of giving reco 
very of 98 per cent ethylene 
with a punty of 92 per cent from 
a stream contaimng hydrogen 
methane ethane ethylene pro 
pane and propylene 

A proctss ^ recently been 
brought into operation in I ngland 
whereby not only aliphatic sol 
vents but also a wide range of 
aromatic ompounds are obtain 
able This is the Catarolc 
process being operated by Petro 
chemicals ltd The feedstock is 
a Light petroleum fraction which is 
crackea in the vapour phase at 
600* 700*C and at low premure 
A copper catalyst is employed 
The yield of gaseous products 
vanes from 45 to 63 per cent 
These arc separated by fractional 
distillation into fuel gas methane 
ethylene a C, fraction and a C 4 
fraction The hydrocarbons are 
later used for the manufacture of 
a range of solvents and den vati ves 
The liquid product is first stabi 
lixed and then distilled in 3 stages 
for the separation of the aromatic 
constituents 

The direct hydration method of 
ethylene was first operated on a 
commercial scale by the Shell 


Chemical CorporaHon Amenca 
1 he method offers advantages 
liecauae it eliminates the costly 
use of Bulphunc oad A solid 
catalyst is employed and corrosion 
problems are therefore greatly 
reduced 

A new plant to be installed by 
the Shell Chemical Manufacturing 
Co at Stanlow is to manufacture 
a wide range of solvents employ 
ing gas oil as the feedstock the 
cracking conditions being such 
that the quantity of cracked 
residue produced together with 
those gaseous fractions not requir 
ed for chemical manufacture is 
sufficient to supply the fuel 
requirements of the entire chcmi 
cal and auxiliary plants The 
cracking is carried out in the 
vapour phase at high temperature 
and low pressure and the products 
from the cracking furnaces are 
separated into two fractions a 
light fraction with an end point of 
and a heavy fraction which 
IS used as fuel oil The light 
fraction is then separated by a 
process which is a combination of 
absorption and fractional distilla 
tion meth xls into fuel gas which 
contains all the hydrogen me 
thane ethane and ethylene a 
high punty C, cut which contains 
about 92 per cent propylene a 
high punty C 4 cut a C| cut which 
is recycled to the cracking for 
naces and a highly aromatic 
distillate which contains high per 
centagis of benxene and tolutne 
After suitable treatment the dis 
tillate will either be incorporated 
m motor fuel or it may be utilized 
as an aromatic solvent 

Besides the above processes the 
manufacture of new solvents has 
Ixen made possible in U S A by 
the manufacture of allyl chlondo 
by the direct chlonnation of pro 
pylene This process has now 
tion used as the initial step in the 
manufacture of synthetic gVcerol 
Ihc process employs high punty 
propylene which is chlonnated 
wilnout the aid of a catalyst at 
500*C and at pressures only a 
little above atmospheric pressure 
resulting in the production of 
allyl chlonde Fhe reaction is 
highly exothermic and is allowed 
to take place m adiabatic reactors 
with very short remdcnco times 
The allyl chlonde is separated 
from the other reaction products 
from hydrogen chlonde and from 
rosidnaJ propylene by dutiUation 
and IS obtained in a high state 
of purity Allyl chlondo may then 
be hydrolysed to give allyl mcohol 
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to glycerol and other useful 
solvents and chemicals, e g opi- 
chlohydrin From di-ailyl ether, 
which IS produced os a byprodnet 
in the manufacture of ally! alcohol, 
acrolein may be produced which, 
although itself not a solvent is a 
most Important intermediate in 
the manufacture of numerous 
other sy n thetic chem icals and 
solvents 

Levullnlc Acid 

Ths preparation of lbvulinic 
acid from sucrose and the use of 
sodium levulmate as an anti¬ 
freeze arc described ( Hesearck, 
1950. 3, 140) 

The essential steps in the forma¬ 
tion of levulinic acid from aldoses 
and ketoses arc aldose or ketose-^. 
1 2 cne-diol 5-hydroxy methyl 
furfural levulinic acid + formic 
acid Levulinic acid is produced in 
much the same yield from glucose, 
fructose, sucrose or starch When 
250 gm of sucrose was heated 
With 600 c c HCl of various con¬ 
centrations, levulinic acid yields 
obtained are from 34 to 42 per cent 
of the theoretical Levulinic acid 
was obtained in high yields using 
hydrobromic acid as a catalyst 
and using 3 per cent concentration 
of sucrose with 8 per cent hydro¬ 
bromic acid when the yield is 79 
per cent Yields almost as high 
were obtained when sucrose was 
heated with hydrochlonc acid 
containing 1 cent sodium 

bromide The following proce¬ 
dure for the preparation and isola¬ 
tion of levulinic acid is used 
Starch is preheated with dilute 
HCl (1 5 to 2 5 per cent) at lOO^C 
and the mixture is then heated in 
a pressure digester at 190°'200*’C 
( with mechanical agitation ) The 
temperature is raised at the rate 
of 1** to 4‘’C per min for 50 to 60 
mm The degradation of sugar 
maintains the desired temperature 
for a further half an hour The 
mixture is then filtered free from 
a granular humid material partly 
neutralisod to pH 1 9 and eva¬ 
porated to small bulk NaCl which 
separates is centrifuged ofi and the 
mother licjuor is subjected to 
steam distillation under vacuum 
when a relatively pure form of 
levulinic acid of light colour 
together with a residual tar is 
obtained This tar has now been 
found to yield a further amount of 
levulinic acid by subjecting it to 
■team distillation 

Cane juice has been found to be 
os efficient as pure suensee in the 


E ration of levulinic acid The 
IS evaporated to a syrup and 
d in swed tubes with acid 
reagents The acid formed in the 
reaction is isolated by the same 
solvent reaction process as that 
for pure sucrose 

A two-stage process has been 
developed for the preparation of 
5-hydroxy methyl furfural and 
levulinic acid from sucrose Ihe 
sucrose IS heated with oxalic acid, 
phoBphonc acid, maleic acid even 
very dilute hydrochloric acid, in 
an autoclave at 150” to 160”C for 
3 hr The reagents degrade only 
the fructose half of the sucrose 
molecule to 5-hydroxy methyl fur¬ 
fural After the weak acid treat 
meat humid material is filtered off 
and hydroxymethyl furfural is 
remov^ from the solution by 
continuous extraction with cthyl- 
occtate The aqueous residue is 
evaporated to remove dissolved 
solvent, the appropriate amounts 
of hydrochloric acid and sodium 
bromide added and the mixture 
heated as before to convert the 
residual glucose into levulinic acid 
The sodium salt of the acid has 
been found to be an efficient anti¬ 
freeze, within the limits set by an 
eutectic point m the region of 40 
per cent w/v Being solid, it is 
more convenient to transport than 
glycol The behaviour of the 
aqueous solutions at temperatures 
up to boiling IS satisfactory m 
respect to fre^om from frothing 
and stability of pH and freezing 
point Laboratory corrosion tests, 
using metals or combinations of 
metals likely to be present in car 
systems, have given satisfactory 
results except for some thinning of 
solder at soldered Joints Addition 
of 1 per cent w/v of sodium chro¬ 
mate or phosphate reduces the 
attack 

Chromatographic-apcctro- 
photometrlc Determination 
of Vitamin A 

A METHOD FOR THE DETSRMINA 
tion of vitamin A in petrol-ethor 
extracts obtained from different 
materials employing both chroma¬ 
tographic and s^trnphotometne 
techniques is described ( Acta 
Ckcmtca Scand , 1950, 4 . 618 ) 
Before the new international 
regulations for the determination 
of vitamin A had been accepted in 
1949 it was possible to determine 
the content of vitamin A in fish 
liver oil without purification of the 
solution obtained after saponifica¬ 
tion and ether extraction of the 


liver oil, prior to the measarenieat 
of the absorption spectrum The 
conversion factor 1600 compen¬ 
sated to some extent for the im- 

f 'urltics present in the solution 
n the new international regula¬ 
tions prescribing the conversion 
factor 1900. it is required to sepa¬ 
rate vitamin A from the interfer¬ 
ing impunties for its estimation 
The vitamin extract is prepared 
by saponification and subsequent 
extraction with ether The ether 
extract is completely freed from 
all fatty acids by washing once 
with water twice with alcoholic 
KOH and finally twice with water 
The ether solution is evapora¬ 
ted to dryness and the residue dis¬ 
solved in petroleum ether 

To prepare the column for 
chromatography some scoured 
wool IS placed at the transition 
from the broader to the narrower 
part of the adsorption tube The 
adsorbent ( dicalcium phosphate) 
IS introduced in small proportions 
suspended in petroleum ether 
Each time the powder is allowed 
to settle and then pressed together 
by suction The tube is filled 
with the adsorbent to 1 to 14 cm 
from the top and then the column 
IB ready for chmmato^phy 
A suitable quantity of the 
vitamin extract corresj^nding to 
150 to 600 gm vitamin A is sucked 
through the column and washed 
with 25 to 50 c c pure petroleum 
ether ( b p 70”C) The column 
is inspect^ in ultra-violet light 
where the vitamin A should be vis¬ 
ible as a yellowish-green fluores¬ 
cent zone in the column If such 
a zone is not visible, the solution 
contained too little or no vitamin 
A or the adsorber is too poor In 
the latter caseu stronger ^sorbrat 
had to bo apphed When the 
vitamin is adsorbed satisfactorily 
to the dicalcium phosphate, the 
chromatogram is developed by 
continued washing with a petro¬ 
leum ether-ethyl ether mixture 
(50 1 ) until the yellowish-green 
fluorescent vitamin A zone appears 
at the very bottom of the column 
A clean silicon flask u inserted and 
a mixture of petroleum ether- 
ethyl ether (50 1 ) is added until 
all vitamin A is eluated The 
fraction is transferred to a volli- 
metne flask of suitable size which 
is filled up with petroleum ether to 
that the solution contains 2 to 4 
pgm of vitamin A per c c This 
solution can be used directly for 
the determination of the adsorp¬ 
tion curve in a Beckmann spectro¬ 
photometer 
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If the vitamin A from tho 
solution available for cbromato- 
cannot be absorbed on 
dicAcium phosphate, alumininm 
oxide should be us^ If alu¬ 
minium oxide proves too strong, 
dicalcium phosphate, which hu 
been heat troat^ more efficiently 
than normal, may be used 

Values for the adsorption at 
310 325 and 350 m/t with and 
without chromatographic separa¬ 
tion of extracts from whale liver 
oils, cod liver oils, liver paste, 
butter, milk, vitaminized oats and 
fodder mixtures showed that the 
absorption curves after chroma¬ 
tography fall very closely to 
the ^sorption curve of vita¬ 
min A a entenon in favour of 
the specificity of the chromato- 
graphic-spectrophotometnc me¬ 
thod 

In expenments with pure vita¬ 
min A, losses during chromato¬ 
graphy were found to be } to 2 
per cent 

Polarogfaphlc Determination 
of Titanium 

A SIMPLE AND RAPID POLAROGRA- 

phic method for the determination 
of titanium in paint pigments has 
been desenbed ( Canad 7 Res , 
1950, 28, 128) 

An E M Sargent 6* Co Model 
XX polarograph was used with an 
ordinary electrolytic cell with an 
internal anode, maintaining a 
temperature of 25“ Jb 0 2'C All 
the wave heights were measured 
by the slope-mtercept method 
The reagents used were concen 
trated sulphuric acid (sp gr ] 84), 
potassium bisulphate (A K ), acid 
tortanc (A R ), 25 per cent solu¬ 
tion , titanium dioxide (A R ) 7 
gm of potassium bisulphate crys¬ 
tals were mixed thoroughly with 
0 3 gm of the dry pigment and 
20 c c of sulphuric acid added, the 
mixture covered, heated to fume 
off sulphur tnuxido for 20 nun and 
swirling occasionally It was cool¬ 
ed and traxuferred to a 100 cc 
volumetric flask, keeping sample 
and washings to less than 50 c c 
SO c c of tartaric acid solution was 


required m the usual method is 
avoided 

To test the precision of the 
polarographic method, 5 samples 
from Canadtan Ttiantum Pigments 
Co containing about 29 9 per cent 
Ti Og were analysed poWc^a- 
phically The maximum devia¬ 
tion from the mean was 2 0 per 
cent and the average deviation 
1 1 per cent Ihe preparation of 
the samples cx^ntribnted to the 
largest amount of error The 
values, on the whole arc in very 
good agreement with those deter¬ 
mined by conventional volumetric 
and gravimetric methods 

Rapid Immersion Silvering 

A NSW METHOD OF Sll VBRINC 
developed at the Printing Packag¬ 
ing and AIIichI 1 rade and Research 
Association is di scribed {Ckem 
Age 1950 63. 14) 

Most methods of silvering by 
the chemical reduction of an 
aqueous silver solution suffer from 
the defect that only a small por¬ 
tion of the reduced silver is depo¬ 
sited as a mirror The remainder 
IB deposited either on the walls of 
the containing vessel or is preci 
pitaied in the solution Apart from 
the wastage of silver involved, 
this sludge IS objectionable since 
it may spoil the mirror dunng its 
formation Increased efficiency 
in the methods employed (i e the 
proportion of precipitated silver 
deposited as a mirror) depends on 
the reduction of the rate of rc 
action by the addition of various 
inhibitors 

Addition of 10 to 15 per cent 
pyndinc to a 1 per cent ammonia 
cal solution of silver did not 
facilitate deposition of silver on 
the addition of hydrazine sulphate 
It was found that on a surface 
which has been previously treated 
with stannous chloride and washed 
with water a heavy silver mirror 
was rapidly deposited Despite 
the hign rate of deposition main¬ 
tained on the surface sensitized 
by the above treatment, very little 
silver precipitation occurred in 
the bulk of the solution or on the 


dependent on the source and 
quality of the pyndine used, and 
tnat no differential inhibition of 
Sliver reduction occurred when a 
sample of purity greater than 
99 9 mol per cent, as established 
by the freezing point, was used 
Investigations earned out at the 
Chemical Research Laboratory, 
1) S I K , London, showed that 
the satisfactory results were due 
to a small amount of a surface- 
active agent contained in pyndine 
When a sufficient amount of a sur¬ 
face-active agent was added to 
pure pyndine, differential inhibi¬ 
tion of silver r^uction was obtain¬ 
ed It was also established that 
the variable behaviour of different 
pyndine samples was attnbutable 
to the varying proportion of 
surface active agent present The 
desired results could be repro¬ 
duced by adding a suitable pro¬ 
portion of htxanot C ( cetyl pyn- 
dinium bromide ) to inactive " 
pyndine, so that the process 
b^nmes completely controllable 
Good differential inhibitions 
have been obtained by adding 
ammonia and cycluhexylamme 
instead of pyndine in suitable 
concentration together with cetyl 
pyndinmm bromide, using solu¬ 
tions of the order of 0 001 per 
cent The following is a recipe 
The surface to be silvered is me- 
treated by being wetted with a 
solution of 10 gm SoLl, in 20 c c 
HCl (A R) andSOc c water The 
surface is then rinsed with a 5 per 
cent silver nitrate solution, well 
washed with distilled water and 
kept under water until required 
Two silvering solutions are pre¬ 
pared Solution 1 consists of 
10 c c ni htxanot C solution (0 005 
per cent), 16 c c of 1 25 p^ cent 
hydrazine sulphate solution Solu¬ 
tion 2 comprises 70 c c of 1 per 
cent solution of ammoniacal silver 
nitrate prepared by adding 0 8 
per cent ammonia to 1 per cent 
silver nitrate solution until the 
precipitate just redissolves Fhese 
two solutions are mixed just before 
use TTie amount of Fttanol C 
solution is adjusted to give satis¬ 
factory results No exact quan- 


added, made up to the mark and 
mixed A portion was transferred 
to a polaro^phic cell, deaerated 
and polarographed The overall 
tune requim for a single deter¬ 
mination of titamum by this 
method u 1 hr When several 
samples are run at the same time, 
each additional sample requires 
about 8 min Besides filtration, the 
m a in t en ance of J one's reductors 


walls of the containing vessel and 
the solution remuned perfectly 
clear and still usable 24 nr after 
preparation, during which time a 
number of silverings can be mode 
When the process was recom¬ 
mended as a practical means of 
heavily silvenng plastics in the 
manuumture of special electrical 
components, it was found that the 
results obtained wore markedly 


tity can be recommended The 
process has proved useful as a tool 
to investigate the catalytic effect 
of silver, platinum and various 
other metals on the chemical 
reduction of metals from their 
aqueous solution The method 
should be of considerable use 
wherever the rapid and efficient 
deposition of a heavy silver film 
is required The process hga 
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already proved useful in the 
Telecommunications Research 
Ijiboratory to obtain a thick film 
of silver on to the inside of tubes 
This operation is employed with a 
degree of procihion in applications 
where the spray methc^ is not 
practicable It is considered that 
the process should prove useful 
for instrument manufacture and 
for laboratory requirements 

Recovery of 

Spent Lubricating Oils 

A method for thr rrcovkry op 
used lubncating oil by a process 
of chemical waging employing a 
simple washing tank having an 
arrangement for mechanical agita 
tion and steam heating is as 
follows The tank is half filled 
with oil to be refined and while 
stimng a vegetable oil (coconut 
or groundnut) amounting to 2 
per cent by volume of the lubn 
eating oil is slowly added and the 
nuxtnre heated to about ISO'^F 
by letting in steam Sufficient 
caustic lye ( 15"Bc ) is then 
added to saponify the vegetable 
oil and to leave a little in excess 
Stimng IS continued ft r 6 hr at 
180"h after which as much fresh 
water as can be conveniently 
handled is added and btimng con 
tinued for a further period of 4 hr 
maintaimng the temperature at 
1S0°F Steam is then turned off 
and stimng stopped I ho sludge 
IS allowed to settle at the bottom 
and whin the whole mass has 
cooled It IS drained off from the 
bottom Sufficient amount of 
fresh water is again added steam 
let in to raise the temperature to 
laO'T and thr process repeated 
os before Usually two washinf^s 
are sufficient to free the oil from 
alkali rhe washed oil should be 
examined and filtered and tested 
for its specific gravity viscosity 
and other physical properties 
before use 

1 he oil refined by this method 
hoa been found to be similar to 
original oil in its behaviour when 
need for lubncating purposes 

C P Chacko 

Pboaphate Fixation 

Rbbbarch with radio isotope 
phosphorus has shown that only 
about 10 per cent of applied 
phosphate is utihxed by a crop 
and that iron and aluminium pre 
cipitate the soluble phosphate out 
and interfere with its assimilation 
Fixation ii more rapid in acid 


soils at a pH of 6 0 connderable 
amounts r f available phosphates 
arc precipitated out by iron and 
aluminium 

Recent research has shown that 
phosphate fixation is greatly 
reduced by some of the organic 
acids produced when orgamc 
matter decomposes in the soil 
Iron and aluminium form stable 
compounds with the organic acids 
and the phosphate remains free 
The most effective of the acids are 
citnc oxalic tartanc malic and 
malonic — all those which are 
produced in largest amounts when 
oactena decompose organic matter 
in the soil Tne effect of liming 
m reducing phosphate fixation is 
now considered a microbiological 
and not merely a chemical effect 
By reducing the soil s acidity 
b^terial action is stimulated and 
the production of the organic 
acids which repress fixation in 
creased The mreefold presence 
of organic matter fcrtilisen and 
the lime is therefore essential to 
active lasting soil fertility (Farm 
tug June 1950) 

Alurntnium Sterling Silver 

Sterling silver alloys contain 
mg aluminium have been invosti 
gated for their fire stain and 
working properties {BuU Design 6* 
Res Centre 1950 No 8) 

When sterling silver containing 
about 1 per cent of aluminium is 
heated in air a thin film of alu 
minium oxide is formed on the 
surface Ihis prevents oxygen 
penetrating the metal and oxidis 
mg the copper and the fire stain 
18 restricted to a verv thin la^ 
on the surface which is readily 
removed in the final buffing and 
polishing Alloys with an alu 
minium content ranging from 0 8 
per cent to 2 per cent have been 
investigated Below 0 9 per cent 
the aluminium oxide film is not 
sufficient to prevent stammg 
Over 1 5 per cent the working 
properties and colour of the silver 
are affected An alloy contaming 
92 5 per cent silver 6 5 per cent 
copper and 1 per cent aluminium 
required frequent annealmgs to 
achieve softness and ease of work 
ing When heated to high tern 
peratures (over 690^) this 
alloy did not show grains or the 
orange peel defect as in the 
case of the standard alloy The 
soldering of the aluimmum sterling 
IB more difficnlt especially with 
harder solden By scraping off 
the aluminium oxide from the 


surface however the alloy can 
be soldered with enamelling 
solders and subsequently ena 
moiled m a furnace at 850^C 
The silver aluminium alloy has 
a density 0 2 per cent leu than 
that of the sterling silver 


Mould Gleaning 

A NEW TBCHNigUB OF CLEANING 
moulds in rubber industry is 
desenbed (Rubber Age Synike 
hes April 1950) 

The moulds ore immersed m hot 
fused salts at a specified tempera 
ture for about 30 mm depending 
on the sire of the mould After 
withdrawal of the moulds from 
the salt they are washed 
thoroughly in water and then 
carefully dried The application 
of a special bnghtcnmg solution 
gives a lustrous finish The pro 
cess IB equally effective on light 
alloy type moulds also In the 
case of composite moulds wash 
ing and drying has to be more 
thorough to avoid nsk of corrosion 
due to sweating at the intncacies 
between the dissimilar metals 
Washing m boiling water followed 
by a nnse in a solution of sodium 
bichromate ( 3 to 4 ox per gal at 
200**F) IB recommended The 
equipment required is a gas or 
electncity heated bath of a cubic 
capacity twice or thneo that of 
the largest mould to be treated 
The process is time saving effi 
cient and easy to operate The 
salt used is quite inexpensive of 
low viscosity at the operating 
temperature highly soluble in 
water non poisonous and does 
not emit objectionable fumes 
The drag out loss of salt u 
very low and can be reduced to 
negligible proportions by allowing 
the moulds to dram after lifting 
from the bath 

Details of the process are 
obtainable from the Ffsc/rtc Asm 
tance Furnace Co Lid Weybndge 
Surrey 

New Staple Fibre 

A COPOLYMEE OF ACRYLONITRILE 
and vinyl chlonde previously 
known as Vmyon N has now been 
produced as a staple yarn under 
thenewname Dynel byCofM# 
6* Carbon Ckemcals CorporaHon 
Now York 

The fibre has the foUowmg 
characteristica high lesiheiioe 
warmth resistance to moth attack 
dimensional stability rapid dry 
mg resistance to acids alkalm 
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and mildews and suitability for 
dyeing with acida or acetate dyc^ 
Btuft The fibre n particularly 
adapted to the manufacture of 
blankets curtains, carpets, sweat¬ 
ers, shoe fabncB. snow and ski 
units, ram urear, tarpaulins insu¬ 
lation fabncs, dye and laundry 
nets, etc The moisture regain of 
Dyncl is less than 0 5 per cent 
under standard conditions 

FrMie-drylag Apparatus 

A NEW TYPE OF »RBCZB DRYING 
apparatus using infra-red rays as 
a head surface for the liquid in the 
ordinary freexc-drvmg method has 
been developed in the USA 
{Chtm Age 1950 63,780) 

The infra-red wave band absorb¬ 
ed by water lies mainly between 
20,000A and SOOOOA units This 
energy, emitted by a eeries of 
elcctocally chargcxl fine wires is 
absorbed directly the water 
and evaporated The process 
needs a tenth of the time rrauired 
by the c^cr methods and the 
material need not be kept at so 
low a temperature A much lower 
vacuum suffices for obtaining 
satisfactory results 


Information relating to each 
industry is prefaced by a short 
summary and amplified with dia¬ 
grams and charts The data 
given shows an all round progress 
in industrial development The 
number of factoncs existing in the 
area covered by the census was 
5 643 in 1947 against 5 013 in 

1946 the percentage distribution 
being Madras, 25 per cent West 
Bengal 23 per cent and Bombay, 
16 per cent Rice milling had the 
largest number of factories follow 
ed by general engineering and 
vegetable oils forming 26 per cent. 
21 per cent and 16 per cent res¬ 
pectively of the factoFRS in exis¬ 
tence The total productive capi 
tal m the 29 mdustrics ( Tabi f I) 
was Rs 404 crores in 1 ^7 against 
Us 367 crores in 1946 Cotton 
textiles ( Ks 132 crores), ]uto 
( Uh 52 crores ), sugar ( Rs 45 
crores ). iron and steel ( Ks 33 
crores), vegetable oils ( Rs 31 
crores) and general engineering 
( Rs 27 crores) account for 79 
per cent of the productive capital 
in the 29 industries The 29 
industries used 68 lakh tons of 
coal ( valued at Ks 29 crores) in 

1947 as against 60 lakhs (valued 


at Ks 23 crores) in 1946 The 
iron and steel indublry consumed 
31 lakh tuns cotton textiles 14 
lakh tons lute 6 lakh tons, 
cement 5 lakh tons and paper 3 
lakh tons The quantity of pur¬ 
chased electric power consumed 
was 13 2 million kWh agauist 
12 3 million kWh in 1946 
The value added by manufac¬ 
ture (which lb a measure of the 
increase in the total value of 
commodities added on by the 
manufacturing process and is 
calculated by subtracting the coat 
of materials supplies cuntaineni, 
fuel, purchased electric energy, 
contract work and the deprecia¬ 
tion of fixed assets from the total 
\aluc of products and work done 
by the industry for customers) 
was Ra 242 crores m 1947 against 
Rs 211 crores in 1946 Bombay 
contributed 36 per cent West 
Bengal 25 per cent UP 11 per 
cent, Madras 10 per cent, Bihar 
10 per cent and other provinces 
and states 8 per cent The cotton 
textile industry contnbuted 42per 
cent )utc 15 per cent, sugar 11 
per cent, iron and steel 7 per cent, 
gincral engineering 6 per cent 
and other industnes 19 per cent 


Gantiu of Induttriea 

TrB BBCOND statutory CBNSUa 
of manufacturing industries pub¬ 
lished bv the Directorate of 
lodastnai Statistics, Ministry of 
Industry and Supply, Government 
of India ( Second Cwus of Manu¬ 
factures in India, 1947, The 
Manager of Publications, Delhi 
1950, Vob I and II, pp 762, 
price Ra 21/14) coven manu- 
lactunng establishments register¬ 
ed under Section 2(j) of the 
Indian Factories Act, 1934 29 

industnes out of the 63 groups 
recognixod in the census arc 
covered in the report ( Table I) 

The first census of manufactur 
ing industnes in India conducted 
under the Industrial Statistics Act 
of 1942 related to the year 1946 
and was published in the year 
1949 In the report of the second 
census the position dunng the 
year 1946 has also been shown in 
the vanous charts for purposes of 
comparison 

Like the first report, the report 
of the second census also gives 
statistics relating to capital and 
labour employed, quantity and 
value of fuel and raw matenals 
consumed, the quantity and value 
of products and bypi^ucts and 
the value added by manufacture 
in each province for each industry 
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TablM of Blolofttcal Testa 

THB FIRST TWO NUMBERS OF VOL 1 
of Summary TabUs of Btological 
lesis have oocn published by the 
Chemical BtologicMil Co-ordination 
Centro of the National Research 
Conacil of the United States 
Tables aru arranRod according to 
the type of teat employed The 
first number contains anti-bacte- 
rial arachmdicide, fungicide, in¬ 
secticide plant growth regulator, 
insect and rat repellency. rhoden- 
ticide. mammalian toxicity, 
anti-malanal brucellosis and 
cancer tests, and the same 
together with snail control and 
rlckcttsia are detailed in number 
two The test techniques are dcs- 
cnbed and the chemicals tested 
are listed alphabetically ( Chemical 
Abstracts system) with their 
structural formulae ( Nature, 1950. 
165, 804) 

The publication is available free 
from National Research Council, 
Washington D C 

AnnouncementR 

Chemical Research Committee, 
C S I R —The various Committees 
and Sub committees in Chemistry 
namely the Heavy Chemicals and 
Chemical Industnes Research 
Committee, the Llectrochemical 
Research Committee and the Dye¬ 
stuffs Sub-committee, under the 
Council of Scientific St Industrial 


working of the laborato^ is plan¬ 
ned on the lines of the Brookings 
Institute of America The labora¬ 
tory offers a 3-year course in 
statistics and aims at promoting 
quabty control and increased pro- 
anCtion in industry through the 
amlicatiun of statistical methods 
The Government of India have 
made an initial grant of Ks 50,000 
towards its establishment 

New Middle East Institute — The 
Columbia University of New York 
18 establishing a Near and Middle 
Fast Institute to promote knowl¬ 
edge by research, teaching and 
dissemination of information in 
the following countries Greece. 
Turkey, Iran, Afghanistan Pakis¬ 
tan and other countries m this 
region For 10 years the expenses 
of the Institute will be shared 
equally by the Columbia Univer¬ 
sity and the participating coun¬ 
tries and thereafter the American 
University will assume full res¬ 
ponsibility for future financing 
The Government of Pakistan has 
agreed to contribute $25,000 annu¬ 
ally os its share in support of the 
Institute (UNESCO ) 

UNESCO Facilities for Scientists 
Abroad — With a view to assisting 
touring scientists to establish 
closer contacts with scientists in 
adjacent countries through which 
they piass on their journey and to 
enable them to discuss and cx- 


industry In India The develop¬ 
ments in the industry in European 
countries are also reviewed 
Among other interesting articles 
published m the journal mention 
may be made of ' Review of the 
Indian Paper Industry", “Re¬ 
search and Techmeal Training 
for the Indian Paper and Board 
Industries". * The Nomogram in 
the Paper Mill", etc 

The First General Assembly of the 
International Council for Building 
DocumenteUion will be held in Pans 
from 23rd to 3l8t October 1950 
The object of the Assembly is to 
promote international co-opera¬ 
tion through the exchange of 
documentation facilities between 
the vanous national and inter¬ 
national organizations concerned 

Indian Pharmaceutical Congress, 
1950 -The third session of the 
Indian Pharmaceutical Congress 
will be held at Calcutta on the 
30th and 3l8t December 1950 
under the Prcsidentshipof Dr J C 
Ghosh. Director Eastern Higher 
Technical Institute. Calcutta 

The First International Universities 
Conference will be held at Nice 
from 4th to 10th December 1950 
The object of the Conference is to 
create an Intcmaiional Associa¬ 
tion of Universities 126 umvor- 
sities from 38 countries have 
agreed to participate 


Research, have been amalgamated 
into one comprehensive committee 
known os the Chemical Research 
Committee with effect from April 
1950. fora period of 3 years, with 
the following personnel Prof 
W McBain (Chairman ) . Dr 
C Ghosh. Dr W D West, 
of P Ray, Dr B B Dey a 
representative of the Indian 
Chemical Manufacturers* Associa- 
tion Dr K Venkataraman. Dr 
Mata Prasad Dr S S Joshi and 
the Director, Scientific d Indus¬ 
trial Research ( Members) 

Statistical Laboratory, Allahabad — 
A statistical laboratory has been 
recently inaugurated in the Uni¬ 
versity of Allahabad and the 


change information on problems 
of mutual interest, it may be 
possible for UNESCO centres to 
make arrangements for their stay 
and to arrange their programme 
in those places The expenses for 
these arrangements are to be 
borne by the zonal Science Co¬ 
operation Office Scientists from 
south Asia region may contact the 
UNESCO Science Co-operation 
Office, University Buildings, Delhi, 
for details 

Indian Pulp Paper — The fifth 
anniversary number of this 
journal (July 1950, Pnee Rs 4) 
contains useful articles relating to 
various technical and economic 
aspects of the pulp and paper 


Errata 

This lournal 1950. 9B, No 9. 
September 1950, article entitled 
ilie Elastic Properties of Single 
Jute Filaments III — Nature of 
the Torsional Rigidity Modulus ", 
page 220. L H col. line 11, for 
from the middle ” read “ from the 
crop, the middle". page 221, R H 
col line A%,for “ investigation* “ 
read " investigation’' , page 222, 
Table HI. column headings 5, 8 

and 11 for ^ wad ^ . 

W, VV| 

page 224. caption Fig 3, add 
( arbitrary scale ) " after * Dynes 
sq cm and "Raw 
Batched o - - o - - o " 
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Progress Reports 


SUGARCANE RESEARCH IN INDIA 

Chemical and biological mbabures for check- 
ing the damage caused to surgarcane by pests and 
diseases the use of fertilizers to raise the yield of 
sugarcane and the suitability of different varieties 
of cane for different conditions of soil and climate 
are some of the mam lines of research undertaken 
by the Indian Central Sugarcane Committee at 
its vanous research stations during the year endmg 
31st March 1949 

To augment the production of sugarcane, specially 
the yield of cane per acre by intensive methods of 
cultivation, the Committee have launched 5-year 
development schemes in various states with the 
help of a special grant of Rs 75 lakhs from the 
Government of India Targets of production 
have been fixed for cane The important lines of 
work undertaken include better irrigation facilities 
distnbution of manure and fertilizers on a subsidized 
basis, supply of improved and disease-resisting 
varieties of cane, arrangement of vanetal and 
manurial demonstration plots on cultivators' fields, 
determination of appropriate cultural, agronomic 
and rotational practices l*he Committee have 
acquired a large farm at I ucknow to establish 
the new Institute of Sugar Technolo^ and Sugar¬ 
cane Research which is expected to be the largest 
institute of its kind in Asia A small sugar factory 
will also be erected at the site for providing research 
and teaching facilities 

The Coimbatore Sugarcane Station of the Com¬ 
mittee continued to supply suitable varieties of 
sugarcane for trial under the vanous soils and clima¬ 
tic conditions obtaining in different states Some 
Coimbatore canes have already been adopted for 
cultivation overseas, e g in South Afnca Lousiana, 
Argentina, Brazil, £gn)t, Portuguese East Afnca, 
and Australia 

Studies on (1) the photo-pcnudic factor in rela¬ 
tion to flowcni^ , (2) the effects of manurial and 
irrigation treatments on flowenng , and (3) chemical 
composition of flowering and non-flowenng vaneties 
were continued during the year The different 
treatments of photo-penod, irrigation and manure 
bndged up the dispanty In flowering between 
early and late vaneties The exploration of 
Saccharum spontafmm and allied species from 
South India (Madras, Travancore, Mysore and 
Coorg) has been completed and 152 types have 
been collected , among these 130 belong to 5 
sponian$wn, 10 to £ arund%nacfus, 10 to Sorghum 
halopense 4 to Bambus$ae and 15 to grasses The 
spontansums show good adaptability under divor- 
^t ecological conditions Certain types exhibit 
drought, frost and salt resistance, erect habit and 
profuse tiUering and are expected to widen the 
scope of sugarcane breeding by enabhng the intro- 
daction of these qualities in future commercial 
canes 

Under the scheme for research on diseases of 
sugarcane in operation at the Indian Agncultural 
Research Institute, New Delhi, a large number of 
parent cane varieties were inoculated for testing 


their resistance to red rot The highly resistant 
vaneties were 5 spontaneum (Glagah Java), 
6 spontaneum (Coimbatore), Co 301. 393, 408, 
411, 413, 440, 627 and 631 

29 isolates of CoUectortchum faicatum collected 
from different cano vaneties and localities were 
tested for their virulence on 10 selected cane 
varieties of varying genetic composition and sus¬ 
ceptibility to red rot Field experiments have 
shown that (1) Trtchogramma was able to effect a 
check on the stem borer Argyna sUcticraspts by 
parasitizing a good percentage of the eggs, (2) the 
Trtchogramma released plots always showed a 
higher parasitization than the non-treated ones, 
(3) the high parasitization of egg masses in the 
treated plots had brought about lower egg larval 
and pup^ populations as well as lesser borer infes¬ 
tation and (4) plots with higher paraaitizatlon 
alM gave increased yields of cane at the time of 
harvest Following these conclusions breeding 
laboratories for the mass production of Trtch<^ramma 
have been set up at W^chandnagar and at Nelli- 
kuppam for releases of the parasite in larger areas 
of sugarcane A good laboratory host was found 
for the first time in the larvae of the gram moth 
Corcyra caphalonica for the mass multiplication of 
the larval parasite Sienobracon Fxperiments 
carried out at Shahjahanpur to test the effects of 
lead arsenate ( 5 j>er cent), corrosive sublimate 
(0 25 per cent), DDT ( 5 per cent), gammexane 
( 80 lb per acre) and phenyl (] 50 in water) on 
the germination of setts and on the activity of 
tenmitcs showed that (1) setts treated with phenyl 
gave the highest germination, the chemical exer¬ 
cising a stimulating effect on the buds (2) DDT 
was most effective in preventing termite damage, 
while gammexane was ineffective when the soil 
alone was treated and (3) 20 to 30 lb of gammexane 
dust per acre applied m furrows prevented termite 
damage without impainng germination of buds 
Trials at Pusa yielded an increase of 72 mds 
per acre m the treated plots 

Expenments on the availability of nutrients from 
different organic and inorganic manures, in the 
Shahjahanpur tract, have revealed that ammonium 
sulphate tMX^mo available to the crop within a 
fortnight oil-cakes after about a month and bulky 
organics after about 21 months of application 
With respect to sucrose content of the cane, the 
manunal treatments were in the following descend¬ 
ing orders farm-yard manure, groundnut cake, 
town compost, press-mud ammonium sulphate and 
castor caice Sugarcane per acre however, was 
highest in the ammonium sulphate treatment 
foDowed by press-mud, groundnut cake, castor 
cake, town compost earth and farm-yard manure 
Work on gur chemistiy was started in the U P 
and a preliminary study of gur yields of cane 
varieties showed that best quali^ of gur was 
obtained from Co 313, 453 and 527 Amongst 
a number of clanficants tried, groundnut pro'll 
most efficient and gur so obtained absorb^ less 
moisture and showed better keeping quality High 
phosphate, low chlorine, low oi^sanlc non-engar 


3S5 




J SCI INDUSTR RES. V 9A, 1950 


residues and nitn^rn were characterintiL of finies 
yieldlnR gocxl quality ja^gmcs Wilt disease 
investigations on sugarcane in Bihar showed that 
the organisms rc»punaiblc for the disease was 
associated with red rot in Co 331 in the Bhagalpur 
district The disease however, existed indepen¬ 
dently m Co 313 331, 385 393, 453 508, B O 
3 and 9 The isolates from wilted tissue 
consisted of Ccphahsprrtum sacchan But I and 
Fusanum montlt/orma either singly or in assoLiatiun. 
but usually the former was obtained 
Bionomical studies at Jullundur station showed 
a direct relationship lx;twccn the number of cane 
at harvest and the height of canc as well as the 
yield Different \anLties were classified on the 
basis of thtir relative resistance to different pests 
Co L 17 and Co L 22 were found resistant to 
pyrilla and Co I 21 and Co L 22 to top borers and 
Co L 17 and Co L 9 to the new pyralid borers 
Technological research was mainly concemod 
with improvements in technique and equipment for 
the manufacture of gur and Khandsart sugar 
Improved processes evolved at Bihar ( Moradahad ) 
Research Station have made it possible to obtain 
a recovery of al>out 7 22 per cent of cane sugar 
as against 5 5 per cent usually secured by the 
indigenous processes and the quality of sugar 
compares favourably with that of the ordinary 
vacuum pan factory sugar 

The effect of storage on the keeping quality of 
Khandsan sugar showed that the fall m purity was 
the largest in the case of sugars having a low 
safety factor, a relationship between the percentage 
of water and non sugars The Indian Institute of 
Sugar Technology is demonstrating an improved 
process and equipment for the manufacture of 
Bumr by the open pan system at the important 
Khandsan producing centres 

Exponmonts conducted at the Indian Inshtuto 
of Sugar Technology, Kanpur, and the Indian 
Veterinary Institute, Izatnagar, have shown that 
molasses mixed with cane-b^asse can be utilized 
as a good feed for milch and draught cattle 


INDIAN ASSOCIATION FOR THE 
CULTIVATION OF SCIENCE 

The annual rei*ort of the Indian Association 
for the Cultivation of Science for the year 1949-50 
records considerable progress m its developmental 
and other activities 1 he conatruebon of the new 
research labors tones at Jodavpur Is neonng 
completion The now department of urgamc 
chemistry was inaugurated dunng the year and 
efforts are being mode to have a department of 
theoretical pliysics also 

Ihe Association received a grant of Rs 4.00 000 
from the (kivemment of West Bengal and a loan 
of Rs 80,000 from the Government of India towards 
the construction of the new research laboratory 
buildings The Council of bciontific ft Industrial 
Research also linancc*d two research schemes 


(1) X-ray Investigation on Coal and (2) Construc¬ 
tion of Osmometer for High Polymer Research 

In the X-rays and Magnetism Department, the 
structure of phenanthronc crystal has been deter¬ 
mined by the Fourier synthesis method The 
X-ray diffraction technique has also been employed 
for cxanuning the process of glass formabon and 
dispersion of salts in glass systems for identifleation 
of minerals in coal samples, for studying the effi¬ 
ciency of coal-washing investigation of carboniza¬ 
tion process, determination of the changes in 
oncntation of cellulose in infected trachcids and 
estimabng the silica contents in dusts from 
mines 

Invcsbgatlons on the inffucnco of high tempera¬ 
ture on the paramagnetic susceptibilities of a 
number of Tutton salts showed in a number of cas e s 
a considerable change of orientation of the pnncipal 
magnetic directions with temperature Thermo- 
e m f of metal semi-conductor junctions have 
been found to be much higher than those corres¬ 
ponding to metal-metal junctions working between 
the same temperatures and so the former type of 
junctions arc found to be very useful for low 
temperature measurements 

In the Department of Optics investigations on 
(1) the origin of low frequency Raman lines due to 
organic compounds in the solid state , molecular 
structure of organic compounds in different states 
as revealed by their Raman spectra. (3) fluores- 
censo and absorption spectra of diamond crystals 
of different qualities at different temperatures. and 
(4) abs^Nrptlon of U H F radio waves by organic 
liquids were carried out during the year The 
results of investigations on the Raman spectra have 
shown that intcrmolecular field has great inffucnco 
on the Raman spectra in the liauid state owing to 
random orientation of the molecules and m the 
solid state this influence changes as the orientabon 
becomes a regular one Investigations on the 
fluorescence of diamond have Icxl to the conclusion 
that the fluorescence is duo to impurity The 
frequency of the radio waves in tho region of 
absorpbon peaks exhibited by some organic liquids 
shows that tho frequency of hindered rotabon of 
the polar molecules in these liquids is much smaller 
than that of the new lines ob^ved in the Raman 
spectra of these compounds in the solid state and, 
therefore these lines are produced duo to some 
other causes 

Works on high polymers has been limited to 
fundamental studies on the process of formation of 
various plasbcs e g polytyrene, pulymethyl metha¬ 
crylate, nylon, ole Stime new catalysts for poly¬ 
merization, e g iron oleate aluminium stearate, 
etc , have been discuvcrcd and the mechanism of 
their activity has been investigated A umplo 
method for determining the molecular weight of 
nylon has been develop^ 

Investigations in physical chemistry have chiefly 
centred round detergents, surface active agents 
and soaps with reference to their formation and 
olectncai properties 
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INDIAN PATENTS 


The following is a list of a few of the Patent Applications 
notified as accepted in the Gazette of India, Part II, Section 1, 
for July and August 1950 


OrfMlc Ghtmlaito 

41208 Manufacture of salts of Icuco compound 
and kuco sulphuric ester denvatives of vat 
dyestuffs Treating the vat dyestuff with a metal 
in a neutral liquid in presence of organic quater¬ 
nary ammonium halide — 1 C I Ltd 

42275 Process for the improvement of fastness 
properties of dyeings and printings produced 
from water soluble dyestuffs The dyeings or 
printings are after-treated with an aqueous 
compound containing the grouping —V«C=N— 
Cl BA Ltd 

Food A Eladrod Prodocto 

42512 Extraction and separation of sugars and/or 
edible syrups from tlie molasses from a cane or 
bcet-augar factory Dissolving molasses in an 
alcohol water solvent filtering after the solution 
and treating it with lime — Dk C A Kloppen- 

BURO 

Motol A Motol Prodocto 

42082 Method of casting metal ingots / orming a 
shell of silicate material having a melting point 
below the metal-pounng iem^raiure and then 
pouring moUen metal at a temperature at least 
1,200°C into the shell — The Linde Air 
I’R onucTs Co 

Robber A Robber Pfodocte 

42918 Improvements m driving means for crepe 
rubber rolling mills Motor having an outgoing 
shaft running at a shw speed t5 directly geared 
to a roller lo be rotated — Aktibbolaget 
SVBNSKA KULLAOERFABRIKEN 


41572 Novel rubber prixlucts Copolymennng 
styrene and like compounds with lesser amount 
of butadiene and the like in an aqueous rubber 
dispersion and si4bsequent treatments — Dunlop 
Kuhber Co Ltd 

43354 Methods of compounding rubber Forming 
a dispersion of the kardentidile r^siN in the 
vulcanizable rubber — Dunlop Kuuuer Co Ltd 

Stooo, day A Glaeo Prodocto 

43029 Manufacture of glass objects The glass 
ribbon ts deposited on the mould and as a result 
of the difference of pressure on either side of the 
mould engages the surface of the mould — N V 
Philips Oloeilampenfabrieken 

Pleetka A Pleotldeoro 

41338 A plastic material from slullac and rcsmols 
like bhilawan slitll liquid or caslitw shell 
liquid Interacting shellac and resinoh like 
bhilawan shell liquid or cashew shell liquid 
under steam preswe until a homogeneous pro¬ 
duct IS obtained — h SiDDigui, Sarin & Varua 

41339 Moulding powdtTs from shellac and rcsmols 
like bhilawan shell liquid or cashew shell liquid 
Interacting shellac and resinols like bhilawan 
shell liquid or cashew shell liquid under steam 
pressure curing the reaction product and 
then incorporating fillers — SiDDigui, Sarin ft 
Vahma 

41340 l*nxluction of moulding powders from 
shellac and bliildwan resins I titer particles 
with shellac deptysiled on them blended oh hot 
rollers with bhilawan resin — SiDDigui, Sarin ft 
Vahma 


PATENTED INVENTIONS OF THE C S I R —Continued from page 388 


in patent No 32237, the efficiency of expulsion is 
reduced by the ne^ for conveying superheated 
steam to a separate vessel wherein the nuts are 
kept Further, a separate heating arrangement 
has to be provided for the vessel containing the 
nuts, and in this arrangement the nuts or shells 
nearer to the walls of the vessel are liable to get 
over-heated. 

The present apparatus ensures speedier expul¬ 
sion, avoids the need for a separate superheating 
arrangement and also eliminates local over heating of 
the walls of the vessel in which the nuts are trc>atcd 

The apparatus consists of a steam jacket (2 in 
Fio 1 ). wherein steam is superheated and which 
is also provided with means for conveying the nuts 
or shell into the presence of superheated steam 
inside the jacket The apparatus is also provided 
with means for removing the expelled liquid 


The oil'bcanng shells arc rcceivcil In a perforated 
vessel or retort (1) placed inside the blcam jacket 
(2) An even distribution of steam within the inner 
retort (1) is secured by varying the diameter of 
the perforations (4) of the inner retort with rekrcnce 
to their proximity to the steam inlet ( 11 and 12) 
The steam jacket (2) and the inner retort (1) may 
be made of motal preferably copper and it is 
preferred to make them of semi circular (vide 
Fio 2 ) or semi-elliptical cross-scction Only tho 
Nat lop (3) of tho mner retort is perforated Ono 
end of the inner retort is permanently closed The 
opposite end which receives the perforated tray 
(15) carrying the nuts is provided with a lid (6) 
which can be hermetically closed 'I'ho outlet (8) of 
the inner retort (1) projects outside the outer steam 
jacket (2) Tho steam jacket as well as the mner 
retort have arrangements for taking a thermometer 
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Patented Inventions of the Council of 
Scientific & Industrial Research 


EXPULSION OP LIQUID FROM THE 
NUTS OR SHELLS OP BHILAWAN 
OR CASHEW 


Patent No 32337 

S SiDDigui ft A A Khan 

The processes hitherto employed por bxpvl- 
■ion of the shell liquids have been found to have an 
adverse effect on some of the valuable chemical 
constituents nf the liquids such os bhllawanol in 
the case of bhilawan shell liquid or anacardic acid 
and cardol In the case of cashew shell liquid This 
fact constitutes a serious limitation for a variety 
of uses where it is essential to have the constituents 
intact 

In this process the expelled shell liquid is obtained 
in more or leas the same condition in which it exists 
in the nuts It consists in exposing bhilawan or 
cashew nuts in a closed vessel ( A in Fig t ) to 
superheated steam at temperatures ranf^inff from 
150° to 300°C The vessel A is kept at a tempera¬ 
ture of 150° to 200°C by a steam jacket I or elec¬ 
trical heating The expelled liquid is collected in 
a receiver R. through an outlet D. at the bottom 
of the vessel A and may be fractionated into (i) 
steam non-volatile, higher boling fractions and 
(li) steam volatile^ lower boiling fractions The 
vessel A, in which the nuts are packed, is heated 
to 110° to 150°C prior to the letting m of the 
super-heated steam 

The expelled shell liquid is comparable to 
that obtained by solvent extraction The process 
is, moreover, cheaper and quicker than hither¬ 
to known processes for obtaining the shell 
liquid 



Patent No 34873 

b SiUDiQui ft A A Khan 

This patent is fur an improved apparatus for the 
expulsion of liouid from the nuts or shells of 
bhilawan or cashew In the apparatus described 
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Power Resources of 
India & Their Development 


T he energy resources of India, accord¬ 
ing to the assessment of the Indian 
National Comnuttee, are limited to 
coal and water power. natural gaseotis 
fuels are non-existent and hquid fuel 
resources are neghmble The extent of the 
energy resources of India and the problems 
of their development have been discussed in 
two important papers* submitted to the 
Fourth World Power Conference recently 
held in London It may be pomted out in 
this context that a survey of the power 
resources of different countnes m the world 
reveals that there are but few countnes which 
have truly large supphes of natural energy 
in the form of either fuel (coal and oil} or 
of water power, the natural resources of 
eneigy are unevenly distnbutcd throughout 
the world. From the available data rcbting 
to India's resources, and the attention that 
IS being paid to their conservation and 
planned development, India's position appears 
to be fairly satisfactory and there is justi¬ 
fication for the hope that adequate power 
would be available to meet all the ne^ of 
future mdustnal expansion 

Hydro-electric Power 

"It has been estimated that India’s 
ultimate water-power potential may amount 
to about 25xlO* kW A systematic and 
comprehensive survey of the water-power 
potential of India has not yet been under¬ 
taken, since the cost of such a survey would 


*An Awim^ of Enofgy E§soufc$t mnd a 
Rscori o/Thotr Dovehpmonitnlndui, by the Indian 
National Committee, Paper No 12 Section A, 
Fourth World Power Conference, London, 1950 
The Fuel SttuoiUm tn Indta. by Vr ] VI 
Whitaker, Paper No 5, Section Bl, Fourth World 
Power Cc^erence, London, 1950 


be out of proportion to its practical value 
Nevertheless, many prehminary hydro-elec- 
tne surveys have been undertaken, and the 
probable continuous capacity of water-power 
sites has been ascertained The total poten¬ 
tial continuous capacity of such sites mvesti- 
gated amounts to 8 5 x 10* kW , of which 
only about 0 5x10* kW has so far been 
developed Smcc World War II, both 
Central and State governments have evinced 
considerable interest in the large-scale 
development of hydro-electnc resources and 
it IS evident that they mtend to exploit them 
to the fullest extent of their financial capaaty 
It IS anticipated that projects likely to be 
implemented within the next ten years will 
probably total over 2 5x10* kW With 
the notable exception of the Tata Company, 
which still oj;)erates the biggest hydro-electnc 
system in India, the State has already taken 
up the development of several major hydro- 
clcctnc schemes This is in marked con¬ 
trast to steam-power generation, which is 
mostly in the hands of pnvate enterprise 
but IS limited in its scope to urban areas 
The present policy of the Government aims 
at a large-sc^e electrification of rural areas 
from major hydro-electnc power services 
interlinked by provmcial gnd schemes, with 
the result that responsibility for the genera¬ 
tion and transmission of power may even¬ 
tually pass largely mto the hands of the 
State 

The Development of Goal Roeourcei 

" The reserves of good cokmg coal m the 
country may not exc^ 700 x 10* to 750 x 10* 
tons, and at the present rate of output these 
resources would be exhausted in about fi5 
years Workable coal resources m the 
Indian Umon may be estimated at approxi- 
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mately 15,000x10* tons, but this estimate 
must be considered conservative, as pros¬ 
pecting in many parts, notably m Central 
India and Central Provinces, is still only in 
its infancy The resources in the Karanpur 
held, even after allowing for a very large 
portion which is still only partially proved, 
are undoubtedly much larger than had ever 
been anticipate It is believed, however, 
that there is no reason for anxiety over the re¬ 
sources of good quality non-coking coals, botli 
high and low volatile, or of low-grade coals 
The present output of coal is about 
30x10* tons There is no doubt that in 
the future, with the lndustnall^atlon of the 
country, the consumption of coal will increase 
The largest proportion of the coal raised is 
consumed by the railways In the near 
future the railway consumption of coal is 
nut likely to fall, but it is hoped that the 
type of coal utilized will be largely, if not 
entirely, non-coktng The public utility power 
stations use only a small percentage, but the 
direct consumption in industrial installations 
IS quite substantial Industrial works such 
as mills, factones and engineenng works 
will, no doubt, increase, and their consump¬ 
tion of coal will grow correspondingly, while 
the amount required for electncity genera¬ 
tion will similarly increase, especially in or 
near the coalfields Bunker and export coal 
figures will also show an upper trend 

“ The railways have made, and are making, 
efforts to increase their fuel efficiency and 
economy, and are investigating the pos¬ 
sibilities of the powdered-coal gas-turbinc 
locomotive The climatic conditions in India 
are somewhat adverse and the coals them¬ 
selves with their high ash content will be 
difficult to employ for this purpose unless 
suitable hlters or separating cyclones capable 
of operating at high temperatures can be 
devised Nevertheless, the problems are 
being attacked, as success will mean a 
reduction of coal consumption of about 
50 per cent — a saving of Rs 7 or 8 crores 
per annum 

"In connection with powdered coal, many 
of the high ash coals of India can well be 
burned in this form at thermal elcctncity 
generating stations The efficiency of such 
boiler plant is now very high, even when the 
ash content is as much as 50 per cent This 
manner of utilization is a possible outlet not 
only for medium and lower-grade coals 
(whether coking or not), but also for the 


coal-washery refuse which has a high content 
of combustible matter 

" India's production of oil is only 6 percent 
of her requirements, and in 1948 India 
imported about 589x10* Impenal gallons of 
mineral oils valued at 30 crores of rupees 
In view of this position, attention has been 
given to the production of motor spint and 
other fuels from coal by low-temperature 
carbonization and also by Fischer-Tropsch 
synthesis The estimated coal consumption 
for making synthetic petrol in 1952 is nearly 
2 25 X 10* tons , the consumption would 
eventually nse to about 3 25 x 10* tons " 
Considerable attention has been recently 
devoted to the conservation of the limited 
resources of high-grade metallurgical coal 
and the more extensive utilization of non¬ 
coking coals The Fuel Research Committee 
of the Council of Scientific & Industnal 
Research has initiated and sponsored many 
schemes of research bearing on benehciation 
and utilization of low-grade coals Indeed, the 
utilization of low-grade coals has now become 
a world problem During the recent World 
Power Conference this subject came up for 
discussion There is evidence that in many 
countnes high-grade coal seams have been 
largely worked out and the (juahty of 
mined coal is falling from year to year 
Mechanization has also contnbuted to the 
production of rather infenor grades of coal 
More attention is, therefore, being diverted 
to the development of efficient methods of 
treating and using coal in the major coal- 
producing countnes of the world The work 
of the Fuel Research Committee, particularly 
on the washability and blending of coals, has 
yielded results of great practical value The 
work on washability of coals has shown that 
many of the seams hitherto considered useless 
for coking are amenable to improvement by 
washing and are capable of yielding fractions 
quite suitable for coke manufacture The work 
on coal blending has extended still further the 
possibilities of using coals hitherto considered 
unserviceable for coke manufacture The 
Committee has undertaken other problems of 
research of far-reaching signihcance, among 
them the desulphurization of Tertiary Assam 
coals, coal blendmg and coking 

" In the matter of the development of coal 
resources, the Government of India fully 
appreciate the national importance of this 
problem They have recently taken on 
hand the work of rationalizmg the industry, 
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and they are also taking steps to conserve 
the limited resources of high-grade metallur¬ 
gical coal Among the possible hnes of 
approach now under consideration, mention 
may be made of the following 

(a) The enforcement of a programme for 
raising different grades of coal in relation to 
national requirements 

(b) The electnfication of major colhenes 
with a view to mechanizing the vanous 
coal-raising operations 


(c) rhe installation of large central power 
stations in order to achieve greater fuel 
efficiencies, and the consequent closing down 
of a large number of small industrial power 
plants 

(d) The large-scale clectrihcation of rail¬ 
ways which will minimize the inefficient 
burning of coal in locomotives 

(e) A restnction on the direct burning of 
high-grade coal so as to conserve supplies for 
metallurgical purposes " 


Board of Scientific & Industrial Research 
Twenty-fifth Meeting, New Delhi 


T he twenty-fifth meeting of the Board 
of Scientific & Industnal Research 
was held in New Delhi on September 
25, 1950 The meeting of the Govern¬ 
ing Body of the Council was held on Sep¬ 
tember 26 The Hon'ble Pandit Jawahar- 
lal Nehru presided 

The following eight new schemes of 
research were sanctioned by the Governing 
Body on the recommendation of the Board 
1 Reaction kinetics of the vapour-phase 
thermal decomposition of mercury and zinc 
dimethyls Dr Lourdu M Yeduanapalu, 
Madras 

2 Anti-bactenal and anti-fungal com¬ 
pounds from naphthalene Ski M L 
Khorana, Bombay 

3 Production and properties of low carbon 
alloy steels contaming manganese Dr 
ScHRADFR, Jamshedpur 
4 Production of aluminium metal by 
the electrolysis of molten anhydrous alumin¬ 
ium chlonde Dk E G Ramachandran, 
Bangalore 

5 Pilot-plant investigation on the produc¬ 
tion of power alcohol from bagasse Dr 
N R Kuloor, Delhi 
6 Absorption of microwaves in the 3 cm 
region Dr Krishnaji, Allahabad 
1 Investigations on R C coupled F M 
oscillator Dr H Rakshit. CaleuUa 
8 Recording and analysis of the reflection 
of electromagnetic waves from the ionos¬ 
phere Dr K R RamanATHAN, Ahmedabad. 


The Governing Botly of the Council of 
Scientific & Industnal Research recognized 
the untinng efforts of its Director, Dr 
Shanti Swamp Bhatnagar, in bnnging into 
being the National Laboratoncs in the 
face of such difficulties, and recorded a reso¬ 
lution appreciating his services in the cause 
of scientific advancement in the country 

The Council of Scientihc d. Industnal 
Research decided to call a conference of 
the Directors of the National Laboratones 
and the members of the Planning Commis¬ 
sion to prepare a list of essential articles 
which arc not produced in India and which 
would not be available in case of emergency, 
and to devise ways and means of producing 
these articles Ihe Directors of the Nationsil 
Laboratones were requested to get into touch 
with industries for drawing up a list of 
problems to be investigated and for assigning 
pnonties 

The manufacture of synthetic petrol from 
raw matenals available in the country was 
considered an important project demanding 
immediate attention The Council recom¬ 
mended to the Planning Commission to give 
immediate consideration to the report of the 
Committee appointed by the Council to go 
into this question and to give the project the 
highest pnonty in national planning The 
Committee, consisting of Mr J R D Tata, 
Mr G D Birla, Seth Kasturbhai Lalbhai, 
Lala Shn Ram, Dr S S Bhatnagar, Dr 
J C Ghosh and Dr D N Wadia, was 
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requested to examine the question of im¬ 
porting crude oil and refining it m India 
and to submit their report by the end of this 
year 

The Council of Scientific & Industrial 
Research decided to investigate the 
possibility of exploiting gypsum, copper 
pyrites and other resources for the produc- 
hon of sulphur and sulphuric acid In the 
absence of naturally occurring deposits of 
sulphur in the country, these projects should 
receive urgent consideration and the Council 
recommended to the Government of India 
to put up a pilot plant for the produc¬ 
tion of ^phur and sulphuric acid from 
gy^m 

The establishment of a Re^onal Coal 
Survey Station at Kamptee m Madhya 
Pradesh was approved by the Board This 
station will work under the direction of the 
National Fuel Research Institute and will 
serve the Pench, Wardha and Chanda vallej^ 
and the Singareni coalfields The initiation of 
pilot-plant experiments at the National Fuel 
Research Institute on coal-washing, low tem¬ 
perature carbonization, production of coke 
from weakly coking co^, bnquettmg of coal 
and pressure combustion of powdered coal 
was approved A list of pnonties is being 


draivn up for undertakmg these mvestiga- 
tions, and it has been deaded to approach 
the Government of India and the mdustry 
for necessary funds 

The Governing Body of the Council 
approved the constitution of the Board 
of Engineering Research and accepted 
its recommendation that the Councu of 
Saentific & Industrial Research should 
conduct a survey to assess the facilities 
available for engmeenng research m 
India Five expert committees have 
been set up for civil, mechanical, electrical 
and radio, hydraulic and aeronautical 
engmeenng research aspects In view 
of the large number of hydro-electnc 
and irrigation development projects under 
contemplation, the Board recommended 
that research m hydraulic engmeenng, with 
particular reference to machinery, ^ould 
receive pnor and urgent consideration 

The appointments of Prof Charles Crus- 
sard as Director, National Metallurgical 
Laboratory, Jamshedpur, of Sir Edward 
Mellanby as Director, (Antral Drug Re¬ 
search Institute, Ludoiow, and of Dr 
Ernst Zipkes as Director, Central Road 
Research Institute, New Delhi, were approved 
by the Govemmg Body 


Characteristics of the Ionosphere 
over Calcutta (August 1950) 

S S BARAL, R K MITRA, D C CHOUDHURY, 
A P MITRA & R B BANERJEE 
Ionosphere Laboratory,JHsttiuU of Radio Phystes & Eleetrontes, 
Colcwite 


T he following are the lonosphenc data 
observed at Calcutta for the month of 
August 1950 

The mean hourly values of the 
penetration frequen^ of region E and the 
penetration freqoenaes and virtual heights 
of re^on F, are represented m Fig i m 
graphical''form The figures are obtamed 
from average values of the data taken for 
each hour of the day for 5 days a week 


Fig 2 gives the prediction of the maxi¬ 
mum usable freqoenaes which can be used 
for different distances of transmission by 
reflection at the F region over Calcutta 
for the month of November 1950 
Table I records the various occasions dur¬ 
ing routme observations when sporadic E 
ionization was observed and the coirespond- 
ing values of penetration freqoenaes and 
hoghts. 
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(5 HK 54 MIN AHEAD OF O M T ) 

Fio 1 — August 1950 

Sporadic E ionization was found to occur 
frcfiuently dunng afternoon and early part 
of the night in most of the occasions In the 

J irescnt month r^on Ft ionization was 
ound to nse slowly in the morning and the 
maximum value was reached m the afternoon 
No abnormahty was observed in the region 
F dunng night tune 
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At point of mflxction 
Fig 2 — Prbdictxd M U F via F, latu during 
THE month op Novbmbxr 1950 


393 







The Central Food Technological 
Research Institute, Mysore- 
Opening Ceremony, October 21,1950 


T he Central l*ood 1 echnological Re¬ 
search Institute, Mysore, was declared 
open on Octoter 21, 1950 by the 
Hon'ble Shn C Rajagopalachan The 
Rajapramukh the Maharaja of Mysore, 
presided 

Declanng the Institute open, Shn C 
Rajagopalachan emphasized the need for 
technological research as a supplement to 
agncultural research for augmenting the 
food resources of the country and for 
maintaining proper nutntional standards 
Tlie Institute would, he observed, " make 
research in evolving suitable methcxls for 
the fortihcation of foods and the production 
of supplementary foods an<l dietetic acces- 
sones All problems of food which require 
close and high level scientific research 
would fall within the orbit of the Institute 
He paid a tnbutc to the zeal and organiring 
ability of Dr Shanti Swamp Bhatnagar 
'* who has been the chief instmment in the 
establishment of many research institute's 
in our land at a great pace' He al^i 
announced the appointment of Dr \ 
Subrahmanyan as the Director of the Central 
Food Technological Research Institute 
The Pnme Minister, Pandit Jawaharl.il 
Nehm, in his message, referr^ to the 
opening of the national laboratoncs and 
research institutes as " one of the remark¬ 
able developments in India during the last 
three years ’* '* We have put up some 

magnincent laboratories, not only impres¬ 
sive to look at, but I hope, the homes of pro¬ 
ductive effort and work It is ultimately 
on the basis of work done in our research 
institutes and laboratories that we can pro¬ 
gress in most directions We have laid good 
and tme foundation for scientific progress 
It is for the young saentists of India to 
take advantage of the great opportunities 
offered to them and thus help in building 
up the new India 


“ We have given top priority to the pro¬ 
duction of foi^grains or subsidiary foods 
It is obvious that food is of the first im- 
fiortance and its value cannot be judged 
merely in money terms We cannot depend 
on imports for our food and, therefore, we 
have laid down a target for food sufficiency 
This is the 1951-52 season In spite of all 
difficulties and disasters, we still adhere to 
that target and arc trying to work up to it 
We hope to succeed It must always be 
remcml^red that food production has the 
highest pnonty 

“ Hoia can science help m this ^ fhi 
pnmary responsibility is of our Depart¬ 
ment of Agriculture Science can help in 
agnciilturr greatly It can also lielj) in 
various other processes It is mort jiarti- 
tularly with these other processes that 
this institute will be concerned 1 hope 
the work done in this Institute will bear 
fruit not in developments on pajHT and 
in scH ntihc journals but in terms of human 
values and in increase of suitable food for 
our people I look forward to good work 
being done there for the bencht of the 
nation ” 

The Institute is located in the magm- 
hcent (lieluvamba Mansions, which was 
given over to the (entral Government as a 
gift 

The scope and functions of the Institute 
include development of improved methods 
of storage of different food materials, micro¬ 
biological and biochemical changes attend¬ 
ant on vanous types of spoilage, reclamation 
and utilization of infested or otherwise 
affected food matenals, and processing of 
foodstuffs with a view to improving their 
keeping quality and faalitating ready usage, 
refngeration, freezing, gas storage, dehydra¬ 
tion, cannmg, etc The Institute will also 
study problems concerning food industnea 
and fo^ sanitation 
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American Quest for Iron Ore 


M S KR[bHNAN 
Dnect4)r, Indian Bureau of Mines 


T he UnUitl States of Amcnca is one 
of the few countries in tlie world 
whicli IS endowed with large dcixjsits 
of workable iron ore It is to the 
local availability of abundant ore and to 
improvements in technology in the fields of 
mining, treatment and transport that that 
country owes its supremacy as the largest 
producer of iron .incl stcid in the world The 
production of pig iron in thtit country iii 
1943 amounted to over 62 million tons and 
of steel about 89 million tons 
There are tliris? chief iron-ore regions in 
the IT S \ . VIZ the Liike Sui>cnor district, 
the Nortli-cvtsti m region including the Adi- 
rondacks and the South-eastern region of 
Alabama, Georgia, etc In addition, there 
are also some scattennl deposits m the 
Western States It has been estimated that 
the Lake Supenor. the North-eastern and the 
South-eastern distnets ha\e each actual 
reserves of I billion tons of good ore The 
Lake Supenor district, howev(*r, supplies 
about 85 per cent of the iron ore produced 
in the USX, while the other two jiroduce 
about 8 i)er cent and 4 per cent Respectively, 
with still smaller (juantities derived from the 
Western States But, owing to the rapid 
depletion of easily mineable high grade ores, 
that country is directing its attention far anti 
wide to secure important iron-ore deposits 
which may be available in the countries 
bordermg upon the Atlantic 

World Reserves of Iron Ore 

Tlie latest comprehensive review of the 
iron-ore resources of the world is contained 
m a paper by Harry Mikami (Economic 
Geology, January-Febniary 1944) Below 
IS given a statement ( Taulf 1 ) which is a 
summary of this author's findmgs with 
regard to most of the countries on which 
data are available 

The figures for proved and potential ores 
are of different orders of accuracy for 
different countries Those for U S A , Great 
Bntam and Western Europe are reliable 


l>ecausc a great deal of detailed work has 
been done by Governmental agencies and 
lommercial mtcrests In the case of South 
Amenca. Afnca and Asia the figures arc 
only approximate and are likely to be greatly 
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exceeded when the data attain the same 
degree of accuracy and detail as m the case 
of the USA Taking India as an example, 
the estimate of high grade hematite ores in 
Bihar and Onssa given recently by Dr F G 
PerciAral of the Tata Iron & bled Co is 
8,000 million tons as against the previous 
estimates of 3,600 million tons This ignores 
the hematite and magnetite ores of Central 
Provinces, Mysore. Madras and Bombay 
whose total may amount to 3,000 million 
tons though the magnetite ores will require 
benehciation In addition, large quantities 
of high and low grades may come to light if 
detailed dnlling is undertaken Fmaily, we 
have enormous quantities of latente in 
several areas, and especially over the Deccan 
traps, which contam 25 to 35 per cent iron 
and which at some future date will become 
economically workable 

The iron content of the world total of the 
actual or proved iron ores is, according to 
Mikami, about 16 2 billion tons Of this 
2 4 btlbon tons are in Brazil, 2 2 in India, 
2 in USSR,17 m the U S A , 1 6 in France, 
12m Cuba, 09m Great Bntam, 0 8 in 
Sweden and 0 6 in South Africa 
Of the above-mentioned countries, the 
USA IS consuming its reserves at a much 
faster rate than other countries Hic loii- 
sumption increased to the abnormally high 
figure of over 100 million tons per ycardunng 
the Second World War Table If gives tht 
despatches of ore from the mmes m the 
USA and the part of Canada in the Lake 
Superior region, while Table III gives the 
steel production of important countnes for 
1939, 1943 and 1946 
It will be seen from Table I that the most 
important resources are to be found in the 
USA, Canada {including Newfoundland ) 
and Cuba m North Amenca. USSR. 
Great Bntam, France, Germany and Sweden 
m Europe , India and East Indies m Asia , 
Brazil and Venezuela in South Amenca and 
South Afnca and Sierra Leone m Afnca 
The Lake Supenor region contains pro¬ 
bably the nchest group of deposits in the 
world There are ssvei^ hill ranges in the 
States of Michigan, Minnesota and Wiscon- 
iui and also in the adjoining parts of Canada 
Of these areas tlie Marquette Range of 
Michigan was opened up in 1854 and later 
the Menominee, Gogebic, Vermillion. Mesabi 
and Cuyuna Ranges were discovered and 
opened up more or less m the order named 
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Amongst the.se, the Mesabi Range is the 
most important and contams the famous 
huge open pit — The Hull-Rust-Malioning — 
which IS 3 miles long, 1| miles wide and 
nearly 400' deep and produces 30,000 tons 
or more per day On the Canadian side the 
well-known areas are Michipicoten, Steep 
Rock, Atikokan,Guiiflint and Animikie which 
contam some important deposits In the 
Goidais river area the Algoma Steel Cor¬ 
poration has recently proved the existence 
of 50 nulhoii tons of magnetic ore which can 
be worked by open pit methods The 
Steep Rock deposits were opened up in 
1942 by interests connected with Ckvetani- 
Cliffs Iron Co and are producing mcreasmg 
tonnages every year 

The present estimates of reserves of 
workable ore m the chief areas of the Umted 
States are as follows. 
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LakcSu^wp Area— Direct shipping ores, 
1,300 million tons, of which 800 milhon tons 
would be available for open pit mining 
The rest of the ore will liave to be won by 
underground mining but its cost would be 
much higher than in the case of open pit 
ininuig \t present the 0 |)en pit mines are 
resixinsible for about 80 ])er cent of the 
pix^action and the underground mmes 
about 20 per cent The magnetite ty])e ores 
of the North-eastern district in New York 
State and the liematite ores of the South¬ 
eastern district in \labama Stati are esti¬ 
mated to amount to .ibout 1,000 million ton^ 
each 

Regarding the reserves of taconite. which 
IS the low grade pnmary material of the iron 
formation, the proved ores containing 25 per 
rent or more iron have bt*en calculated to 
amount to 467 bilbon tons ( 1 billion — 1,000 
millions) to a depth of 1.250' in highly inclined 
strata and 400' in gently dipping strata 
The {potential reserves of taconite have bei‘n 
estimated at 67 billion tons (3S [>er rent 
iron), of which 12 billion tons are in the 
adjoining area of Canada \s mining is now 
conduct^ in some places at a depth of 
3,500', the abrjve estimates may need revision, 
but there may also be reductions to be made 
since some of the ores may not be amenable 
to benehciation Taconite ls a mixture* of 
an iron silicate mineral with other rmneraLs 
The iron silicate has been converte<f by 
natural processes into different proportions 
of hematite, magnetite and sidcnte The 
ncii ore beds represent the (ompictely 
altered and enrichcnl taunuti lac^onitc 
m general contains about 25 to 35 per cent 
of uron in the form of iron ore and ui practice 
it would ni*ed 4 tons of taconite for recover¬ 
ing 1 ton of iron, after benehciation and 
smelting 

Taconite has, therefore, to be bi^iieht latefl 
in ordt r to recover from it utilizable iron ore 
Hie pnxress of concentration to he apphed 
will depend on the mineral content and 
gram size When the ore mineral is magne- 
titcr it can be crushed to a size of 100 to 200 
mesh and the magnetite concentrated by 
electromagnetic separators If it consists 
of hematite, it may have to be crushed to 
300 mesh, roasted under reducing conditions 
to convert the hematite into magnetite and 
the magnetite then separated Flotation 
has also been used to separate the hematite 
Since the concentrate is in a fine powdery 


form, it IS a^lomerated or pelletized so that 
the matenal^becomes sufficiently hard and 
comjiact to be charged into furnaces Other 
processes like sintering and bnquetting are 
also receiving attention 

Reneficiation of taconite has been receiving 
attention sina* the early twenties, although 
il assumed urgency only dunng the last few 
years A plant for benehciation was erected 
by the Mesah Iron Co at Babbitt in Mm- 
n(*M)ta some 25 ytars ago but it was not 
successful Much work was also done in the 
Mines ExjKnmcnt Station in the Ihiiversity 
of Minnesota under the direction of Dr 
K W Davis Encouragement has rcamtly 
1>H 11 given for the pursuit of this question by 
rwluction of tax by the btates concerned 
According to the new law, the benehciated 
product will j>ay a tax of only 6 cents per ton 
it the time of shipping it away from the 
plant 

Several of the steel producers and ore 
companies have been studying bcmehcia- 
tion dunng the last decade or so The 
I'lattellc Institute, the Mines Expenment 
Station at Minneaiwlis, Pirklands Maiher, 
Hanna, 0Uvi.r, Jones c*^ Lau^Mtn, Cln^dand- 
Cliffs, U S Steel and others have been 
actively engaged m this research The 
State of Minnesota has also a research station 
at Hibbtng 

The Erie Mining Co {Ptcklands Mather, 
Bethlehem and Youngstown Companies ) has 
a pilot plant for l^neficiatuig magnetite- 
bc*anng taconite at Aurora Tins plant, 
which has a cuipacity of 200,000 tons per 
year, cost 2 million dollars The full-scale 
plant which will sliortly be put up is expect- 
cxl to produce 2 5 milhon tons of agglomerated 
concentrates per year 

Tlie Reserve Aftniwg Co {Oglebay Norton, 
Artneo and Wheeling), which has large 
reserves of taconite, has plans to build <i 
plant of 10 million tons hnisluxt product 
capacity per year, which will be composed 
of four units It is state<l that the capital 
cost of mining ecjuipment and beneficiation 
plant will be around $ 10 per ton of finished 
prcxluct for large-scale production 

An important requirement in beneficiation 
is the reduction of the sihca content m the 
concentrate to 12 per cent or less This 
necessitati's fine grinding to —300 mesJi 
for most taconites If a concentrate contam- 
ing up to 15 per cent silica would be accept¬ 
able to the steel industry, the solution of the 
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problems will be easier Magnetic roasting 
IS another important problem which is 
being attacked vigorously m order to reduce 
cost Magnetic separation of fine materials 
IS also beset with difhcuUies and studies are 
under way for better control of tlie magnetic 
fields and better separation as well as for 
quicker dcmagnetiration Flotation is an 
effective process in ores contaming crystal¬ 
line hematite and research is leading to the 
reduction of costs 

Ihere is no doubt that ui the coun>c of 
another 2 or 3 years appreciable tonnages of 
taconite concentrates wilt be used by the 
smelters It is expected that, the natural 
ores of Lake Supenor get depleted, the 
production of taconite concentrates will nse 
to 20 or 30 million tons per annum 

Recent Improvemente in Technique 

In the large pits like Hull-Kust, the ore is 
loaded direct into railway wagons by power 
shovels, tlie pits being large enough for 
taking down a regular train into them In 
the smaller open cast operations, large trucks 
are generally used for the transport of ore 
Tlie power shovels have buckc ts with capa¬ 
cities ranging usually from 4 cu yd to7cu yd 
In 1941, only about 100 heavy duty trucks 
for haulage of ore were m opi^ration but in 
1949 the number has increased to about 700 
The capacity of the trucks, which was 
originally 15 tons, lias been enlarged to 
between 20 and 30 tons, while 40 ton units 
are now undergoing trials A number of 
belt conveyers arc in operation for lioisting 
the ore from the pits, the usual width of the 
belt being 30* and the length varying a great 
deal, from about 200 yards to as much as a 
mile The lift of the ore ranges up to a 
maximum of 380' while the speed of the 
conveyer \aries usually from 500' to 550' 
per mmute Much work has been done to 
improve the quahty of belts and a belt life 
of 6 to 10 million tons ore haulage has been 
achieved 

At present, about 30 per cent of the ore 
won in the Lake Supenor region undergoes 
some process of beneficiation. not so much 
for any considerable improvement in grade, 
but for supplymg the smelters with a uniform 
grade over a long pcTiod The average ore 
shipped has an iron content of 51 to 54 per 
cent 

The most common mode of concentration 
of ore IS by means of heavy-media separation 


The newest e<|iiipmcnt in tins line ls the 
Harduige counter-current separator which 
has proved quite satisfactory A great deal 
of fine ore of to J* size is now being success¬ 
fully separate and utilized Classifier over¬ 
flows are treated by Dorreo sizers m order 
to recover the fines 1 lu Dutcli State 
cyclone separators luve also been recently 
installed and their usefulness is being studierl 
Other processes in use are new type of jigs, 
waslung in Humphrey spirals ami flotation 

Present Sources of Iron Ores 

There lire some 10 major iron and steel 
companies in tiu USA with steel ingot 
capaaty varying from 1 5 million tons to 
31 3 million tons j>or >Ccir Of these the 
largest is the United Stales Steel Corporation, 
the others being Bethlehem, Republic, Jones 
Laugkhn, \aiional, Youngstoun Steel cfv* 
Tut^, Armto, Inland, Sharon and Wheeling 
Steel Companies Most of these liavt their 
own mines but practically all buy also 
heavily from iroii-ore mining companies, 
the cluef of which are Picklands, Mather 6- 
Co , Cleveland-thffs Iron Co , M I Hanna 
Co, Oliver Iron Mining (o and Oglehay 
Norton & Co (see Iablf I\ ) I he U S 
Steel Corporation has the largt*st reserves ui 
the Lake Sujx;nor area, M 4 Hanna & Co 
coming second m importance in their hold¬ 
ings The Oliver Iron Mining Co is a sub¬ 
sidiary of the U S Steel Corporation Pick- 
leinds, Mather & Co manage iron-ore mmes 
for Bethlehem and YoungsUmm interests and 
are also part propnetors .md managers of 
the kne Mining Co which will process in- 
cmasing tonnages of low grade ores \ hmi 
called the Reserx^e Mining Co is operated 
jointly by OgUhay Norton & Co , \rmco and 
Wheeling Corporations \f A Hanna Co 
15 affiliated with National Steel and is now an 
important factor in the development of new 
ore fields m Labrador 1 able IV gives at a 
glance the present as well as future sources 
of ore which will fiHjd the steel industry of 
the United States 

Even in tlie early part of this century, 
before the First World War, it was considered 
that the Lake Superior deposits were almost 
mexhaustible It ls said that in 1913 the 
U.S. Steel Corporation, which was the holder 
of the largest reserves, gave up some of its 
holdings contaming well over 300 million 
tons Even m later years, perhaps bemuse 
of the heavy tax burdens on ore reserves. 
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TABLE IV 


MiMIMI} L^VPAHIffl hi PPLVIHO ORE lO MEtl. 
f cihpanikb 


Ptckimmda < 
JUslktr A 


M i 

//HHM 

Co. 


hi T(.RP HOtm Kt 

Ol- OHK 


V s s/<W ( t/fpontt 0 M (31 1} 

Mrc/ ( orpvratiun 

14 2) 

Kepuhtu Cor/NiPMliufi 

U M) 


Suprrior 
AltilMiiia, lUiib 
l.iikt) suw'nor 
JNiinn , Chile, C iiba 

l-akc hwpeoi o r 
Alabama, 
AdiniKlAck 
I-ake Superior, 
Adirondack 


JvmtK iMMitkitH Sircl l^lie Superior, 

i orptiraiwtt (4 H) Adirondack 

NuIioim/ Stffl ( orporntium 
(4 2) 

> omitgniftn n s/^irf Tmlne to ) wke Superior 
(4 1) 

j4nwo SfivI CorpurmitoH (3 d) l.ake Siipmor 


/h/hhW VrWr</ (3 4) 

SkoroH \tefl ( a^inUion (1 7) 
irk/r/iM< S/rr/ (Mporatirm 
(I 


I^ke Superlor 
l aki Supcnor 


raccmitrfl aiHl 
Venezuela 
Meolco, C nba, 
Veimiiela, Chile und 
taconltiit 

1 abradnr Lil>erla 


I abraikir iiul 
tacunlli's 
1 abrador iiiil 
taCijnitCi 

OoUrio 


Labrador aud 
tocoiiiti s 


Noti- () iiullfutes the ore auppliec ( or niiljsiili ir\ ) to the htecl in.tkiiui firm gKainit whJrb j 


some of the other comptinies arc re ported tei 
have wished that tliey did not have as much 
reserves as they possessed at that time * 
But, after the Second World War, by th(‘ 
end of winch tlie reserves of the cnu»ily 
mineable ore had been senoiLsly depleted, 
tame thi realization of the |X)vsihlc shortage 
111 the near future At the ind of 1949, the 
reserves of direct shipping ores of the T^e 
Superior region were estimatiKl to l)e only 
1,29() million tons, about 53 5 per cent of 
tins (690 million tons) heuig held by tlic 
U S Strel Corporaiton Some of the other 
companies are badly off xs they hold less 
than 40 million tons each J he pn^sent 
reserves of the high grade ores will last only 
vimc 20 years by which time the shortage 
will have to be met by foreign ore or by 
beneficiated taconite The annual consump¬ 
tion of steel in the immediate future is 
expected to be of the order of 90 million tons, 
for which over 100 million tons of good ore 
will have to be supplied It is, therefore, 
that, since the Second World War, the searcli 
for new deposits and research on bimelicia- 
tion of taconite had been greatly intensified 
and accelerated Most of the countries 
bordering the Atlantic Ocean have been 
searched and good deposits located, 
especially in Canada, West Indies and 
Venezuela 

The following figures of local output of 
iron ore in the USA and imports from other 
countnes will give an idea of the present 


souries winch supply ore to the U S steel 
industry 1 he figure's n fe r to the jear 1949 

l^lMI-STK PHOm^TIfJV 

/ UUs 

I-iko Supi nor region 68,927,000 

South-east area 7,444,000 

North-east area 1,778,000 

Western Hit a 4,238,000 

Other Hre.n> 594,000 

lofAL 84.98MjM 

Imports 


( oriM'rv 

Tons 

Cl/ per 
ton, 

t 

AIg4 rui 

415,501 

5 53 

Brazil 

354,509 

6 59 

British \V Afnca 

49,648 

6 03 

( anada 

1,595,518 

6 63 

Chile 

2,627,007 

2 62 

Cuba 

11,589 

214 

Mexico 

169,823 

1 68 

Netherlands 

7,114 

900 

Bliihppines 

4,250 

9% 

Spam 

9,200 

8 55 

Sweden 

2,047,343 

6 42 

Tunisia 

82,815 

5-12 

South Africa 

9,900 

9 68 

Total 

7,384,217 



In addition to this, about 10,000 tons 
were imported, nuunly for punts or for 
research purposes, from various sources. 
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Dtecovery & Development ot New Depoelte 

Chile — The El Romeral dep(»its m Chile 
are estimated to contam reserves of over 
20 million tons Tlie Bethlehem Steel Cor¬ 
poration has already taken up the develop¬ 
ment of these deposits and 2 6 and 2 7 
million tons resjxH:tively were shippc'd dunng 
1948 and 1949 

Cuba — This island contains large depo¬ 
sits of latentic ore, most of winch will need 
benehciation Some small ones in the Pinar 
del Rio province may contain a few million 
tons of direct shippmg ore FIk value of 
the latentic deposits hei), however, in their 
containing nickel and chromium The U S 
Steel Cor^raiion and certain other companies 
hold concessions in Cuba and will take steps 
to utilize them in future 

Liberia — Search in the African Republic 
of Libena by pnvate interests and by the 
U S (jiM^logical Survey brought to light the 
presence of some good deposits of iron ore 
in the north The deposits have bc<*n 
leased to the Liberia Mining Co , the control 
of winch is in Amencan hands The ore is 
generally a mixture of hematite and magne¬ 
tite containing 68 fier cent iron and low 
phosphorus, sulphur and silica The ore is 
hard so that it can be fed into furnaces as 
lumps At least 20 million tons of high 
grade and an additional tonnage of low grade 
ore liave been proved Ihe RepuHtc Steei 
Corporation has ac(|uired an interest in the 
Liberia Affiling Co A railway, 45 miles long, 
IS being constructed from the deposits to 
Monrovia, the capital and cliicf port in the 
State, where harbour facihties are being 
provided to handle about 1 million tons of 
ore per year Shipments of ore are expected 
to start in 1951 

Mexico — Mexico has several deposits of 
iron ore, some of them of fair size, but it ls 
doubtful whether any of tliem are held by 
Amencan companies It is stated that the 
Bethlehem Steel Corporation has control over 
the La Truchas deposits near the western coast 

Brazil — A good deal of attention has been 
paid to Brazil by Amencan companies for 
over two decades Brazil itself has a small 
iron and steel industry but its rapid develop¬ 
ment is hampered by the absence of go^ 
coking coal m the country Some Brazilian 
ore is imported by the U S A Incidentally, 
research has brought to light some excellent 
manganese ore deposits One of these, in 
the Urucum Mountains, 15 miles south of 


Corumba m the State of Matto Grosso, is 
said to contain at least 27 million tons of ore 
of 46 per cent grade The U S Steel Cor- 
porahon is developing this deposit for an 
annual production of at least 100,000 tons 

Qnelfee-Labrador — Iron ore was discovered 
in 1929 in Labrador, which is a cold ice- 
covered region for half the year, but the 
first company to explore the area, called the 
Labrador Mining & Exploration Co , was 
formed only in 1936 An area of 20,000 
miles was taken up in Labrador and some 
3,900 sq miles in the adjai ent area of Quebec 
where it was exiMHrted that the ore deposits 
would continue In 1942. Holltnger Con- 
solidaied Gold Afiiirs Ltd ac(|uired control of 
the abo\e-nientione(l company and a new 
companv y^tis fonneil called the* Hollinger 
North Shore E^xploratum Co Lid to under¬ 
take exploration in the area lying in Quebec 
( 3,900 st| miles ) M A Hanna & Co also 
came into jurtnersliip with Hollinger in the 
same year, the combine being called Hollin- 
ger-Hanna Lid Exploration began in earnest 
only in 1947 A little later in 1949, the 
Iron Ore Co of Canada was formed for 
taking in hand further developments, the 
IMftners in this l)eing the Republic National, 
Armco, Erie and \ (mngsEmn steed interests 
Agreement has been reached regardmg the 
areas winch would be exploited on behalf of 
the steel interests, reserving certain other 
areas for the Canadian steel industry and for 
any export of ore which Canada may wish 
to make 

In addition to the Hdhnger-Hanna inter¬ 
ests already mentioned, there are also others 
who have taken concessions in the adjacent 
areas of Quebec and Labrador To the 
north-west an \orancon Exploration 
( Quebec ) Ltd controlled by Noranda, 
Anglo-Huronian and tonwest the Eort 
Chimo Mines Ltd ( Frobisher interests) 
and the Quebec-Labrador Det>elopmcni Co 
Ltd , while in the Labrador area are Noran- 
con Exploration Ltd, Dome Exploratton 
( Canada ) Ltd and Kenneo Expkraiion 
IJd ( Kennecoti Copper Co and New Jersey 
Zinc Co ) The last of these hold deposits 
of ilmenite and titaniferous magnetite in 
which they have proved 50 million tons of 
ore contammg 35 per cent titanium They will 
be spending 25 million dollars to develop the 
depcMits and 15 million dollars toconstryctan 
electnc smelting plant of 1,500 tons capaaty 
(initial) per day The smelting plant b 
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scheduled to start in 1951 at Sorel m Quebec. 
Phg iron, which will be rot as a byproduct, 
may amount to 200,000 tons per year, 
contammg 97 per cent iron, 2 per cent 
carbon, 0 1 mr cent sihcon, 0 2 per cent 
titanium, 0 Oj per cent phosphorus, 0 1 per 
cent or less sulphur, 0 04 per cent manganese, 
0 05 per cent chromium and 0 05 per cent 
vanadium The Fori Chtmo Mines Lid 
have secured an area of 1,000 sq. miles m 
which the ore zone is 35 miles long They 
will apparently move the ore to Fort Chimo 
which IS too miles from the deposits and 
thence by ship 

The geologi^ structure m which the ore 
occurs IS called the Ungava trough, 350 
miles m N W -S E direction, but the forma¬ 
tions are expected to contmue beyond the 
structure m both directions The area is 
covered with a thickness of 5' to 20' of 
glacial deposits which accounts for the 
scarcity of outcrops and for the ores bemg 
unrecognized until recently There are 
numerous mdividual deposits in the iron 
formation, each containing a few million 
tons, and some quite large 

The deposits in Labrador and Quebec, so 
far as they have been explored by HoUtnger- 
Hanna, appear to hold enormous reserves at 
and near the surface A nch zone, 90 miles 
long, has already been disclosed and there are 
prospects of this bemg extended further 
By the beginning of 1950, exploration has 
revealed the presence of at least 400 million 
tons of high grade iron ore which can be 
mined open-cast So far, only 5 per cent 
of the area is said to have ^n properly 
mvestigated, so that the possibilities of 
blockmg huge reserves are excellent In the 
explored area, the deposits are 100 to 300yds 
wide and m most places 200' thick, while 
one drill hole is said to have gone through a 
thickness of 367' of high grade ore without 
reaching the bottom of the ore Apparently, 
different types of ore are available, some 
contammg over 60 per cent iron while 
others are lower m iron and contain appre¬ 
ciable manganese 

Typical analyses of ores from Quebec are 



Bessemer, 

Non- 

bessemer, 

Mangant 

feroHs, 


% 

% 

% 

Iron 

619 

57 9 

521 

Manganese 

044 

0 59 

6 85 

Phosphorus 

0 030 

0106 

0121 

Sihca 

6<35 

7 80 

6 23 


Arrangements are afoot to construct a 
railway, 360 miles long, from the deposits to 
Seven Islands where the ore will be put on 
ocean-gomg freighters for being transported 
either to the works m the Great Lakes area 
or to the eastern sea-board of the USA 
The capital expenditure on railway, power 
development (there are excellent chances 
of developing 3 million h p. water-power m 
the area), nuning equipment, transportation 
facihties, etc , will be of the order of 200 rml- 
lion dollars, while improvements to the water¬ 
way for navigation purposes will cost about 
400million dollars The latter will be mamly 
devoted to the widenmg and deepening of 
the nver route between Montreal and Pres¬ 
cott where, at present, the nver can take 
only vessels with 14' draft It is expected 
that this will be deepened so as to provide 
for vessels with 30' draft When these 
improvements have taken place, Holltnger- 
Hanna will probably ship 10 million tons of 
ore per year mm this area, and other mterests 
may al^ ship further sutetantial quantities. 

Venezuela — One of the regions which 
received a great deal of attention during the 
last decade was the lower part of the Ormoco 
diama^ basm south of the Onnoco and 
cast of its tnbutary Rio Carom There are 
several deposits of good iron ore here over a 
length of some 100 miles The aggregate 
tonnage m all the deposits may be of the 
order of 200 to 300 milhon tons, but mdivi¬ 
dual deposits are only of moderate size, 
contammg from a few million to 50 million 
tons The Bethlehem Steel Corporation's El 
Pao deposits are said to contam some 50 or 
60 million tons, a part of which can be won 
by open pit methc^ Hanna &Co well 
as the U S Steel Corporation have some 
concessions m this region near £1 Pao, La 
Grulla and Piaoca The Bethlehem Steel 
Cor^ahon has constructed loadmg facihties 
at Palua on the Onnoco The ore vnll be 
sent to Palua by rail and thence by large 
barges to Puerto Hierro near Guina on the 
northern shore of Gulf of Pana where the 
ore will be transferred to ocean-going 
freighters Bethlehem hopes to move 2 to 
3 imlhon tons of ore per annum from the 
Venezuela deposits and its plana will cost 
more than 50 milhon dollars m the provision 
of vanous facihties necessary for mmmg and 
transport 

The El Pao-La Grulla area has been 
declared a “Federal Reserve" by the 
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Government of Venesuela and m this 
" reserve " leases can be given only for a 
penod of 40 vears The region has been 
fairly thoroughly searched and its poten¬ 
tialities gaug^ U S Sied Corporation held 
only small reserves here which were not 
sufficient to meet its long-term requirements. 
It was the general opinion that other areas 
in Venezuela did not contain iron ores 
However, the Corporation thought it worth 
while to explore the area south of Onnoco 
and west of Rio Carom which had so far not 
received any attention The region was 
soon gone over by plane and aerial photo¬ 
graphs taken Ibe photographs revealed 
two small ranges of hills locally known as 
Anmagua and La Panda within 30 nules of 
each other and 50 miles south of Ciudad 
Bolivar Since these hills were thought to 
be worth exammation, m the summer of 
1947, a field party was organized to go over 
the ground, examme the two hills and to 
conduct a magnetic survey The work 
revealed extremely high mametometer read¬ 
ing which were mterpreted as showmg the 
existence of nch deposits of iron ore 
Soon after, two diamond dnlls were sent 
over to the La Panda and dnlling confirmed 
the mametometer observations Three 

S oups of areas, Altamira, Anmagua and 
ondon, were demarcated and the U S 
Steel Corporation applied for leases over 
them, totalhng about 18,000 acres As 
these areas lay to the west of Rio Carom, 
they were outside the Government reserve 
and it was possible to obtain longer leases, 
for 100 years. 

La Panda proved to be a really nch and 
spectacular find and systematic dnllmg was 
conducted through 1947 and early 1948. 
The hill IS somewhat smaller in area than the 
famous Hull-Rust-Mahomng property m the 
Lake Supenor r^on The ore bed is about 
18,000' long with an average width of 1,200^ 
The ore e^ysed over 63 per cent iron, 
0*11 per cent phosphorus, 0 005 per cent 
sulphur, 2*29 per cent silica, 1-53 per cent 
alumma, 0*10 per cent manganese and 
0 135 per cent titanium The average depth 
of the ore was detenmned as around 150^. 
The ore reserves are probably m excess of 
1,000 miUion tons and C7 S. Sled Corporation 
has been granted lease of 100 years’ auration 
so that it can plan development on a long¬ 
term basis La Panda has now been 
renamed Cerro Bohvar. 


The Corporation has been carrying out 
surveys for a railway which will lead nearly 
straight north to the coast near Barcelona, 
a distance of 274 miles If this proves 
satisfactory it will be used for hauhng some 
15 million tons of ore per year, each tram 
carrying about 10,000 tons of ore. This 
railway will need a large bndge, about 
4^ miles long, across the Onnoco near the 
city of Ciud^ Bohvar There is a port at 
Barcelona, but it will have to be improved 
m order to enable this large tonnage to be 
handled properly The construction of the 
railway and improvements to the harbour 
are expected to cost over 110 million dollars. 
An alternative plan is also under considera¬ 
tion This will involve the construction of 
a railway, 90 miles lon^, from the Cerro 
Bolivar deposits to the nver bank near the 
confluence of the Onnoco and the Carom. 
From there the ore will have to be earned 
down the Onnoco and its branch, the Macareo 
The Corporation is plannmg to transport 
the ore to Amenca in giant ships which will 
have a capacity of 45,000 tons Such a 
project would necessitate the deepening of 
the nver to a depth of 34' to 38' so that l^ge 
ocean-gomg freighters can go to the point of 
loading on the nver The railway is 
expected to cost 50 million dollars while the 
dredging of the nver will cost 18 million 
dollars with an annual maintenance charge 
of over 1 million dollars The distance to 
be dredged along the nver is 170 miles. 
Even with all this expenditure, it is expected 
that the ore obtained from Cerro Bohvar can 
be landed at Baltimore on the Atlantic shore 
of Amenca at a pnee approximatmg to that 
of the Labrador ore. Only the high grade 
direct-shippmg Lake Supenor ore wm be 
cheaper, but beneficiated taconites will 
definitely cost more It is expected that m 
about another decade the U S Sted Corpora- 
tion will be drawing between 10 to 15 milhon 
tons from Cerro &>hvar and probably 10 
miUion tons of beneficiated taconitc from 
the Lake Supenor region The latter pro¬ 
ject, le the beneficiation of taconites, is 
expected to cost more than 600 milhon 
dollars to this Corporation. 

The U S Sted Corporation has also secured 
some concessions m iht Piacoa and La GruUa 
areas m the Government reserves, east of 
Rio Carom These deposits contam ores of 
variable composition and ate much smaller 
m size than those of Cerro Bolivar. 
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The comparative costs of ore from the 
different areas, as estimated by Lippert (sea 
reference at the end of the paper ), are given 
below This is based on the standard value 
of $ 7 20 per ton of Mesabi (Lake Superior) 
non-bessemer ore at ports on the Lake Enc 
Out of this, the shipper gets $4 71 after 
paying rail and water freight 


Ore Iron 

Natural 

I ake Ene Price per 

content 

iron, 

price 

unit of 

% 

% 

% 

iron, 

cents 

Labrador 59 3 

53 4 

ni 

14 5 

Venezuela 63 8 
Tacomte 

59 0 

8 54 

14 5 

nodules 




(Lake Supe- 
nor) 65 4 

65 0 

940 

14 5 

Natural ore 




(Lake Supe- 
nor) 58 2 

51 1 

7 14 

14 0 


It will also be useful to compare the 
distances from some of the sources to the 
industnal areas in the United States This 
is given below 


iMbrador 

Deposits to Seven Islands ( rail) 360 

Seven Islands to Ene ports (water¬ 
way ) 882 

or Seven Islands to Baltimore 
(ocean) 1700 

Mesabi Range (Lake Superior ) 

From deposits to Duluth ( rail) 92 

Duluth to Ene ports ( water-way ) 837 

Duluth to Baltunore {water-way 
and ocean) 3417 

VcTiezuela 

Cerro Bolivar to Orinoco nver port 
(rail) 91 

Onnoco nver port to mouth of nver 
(water-way) 170 

Mouth of river to Baltimore 
(ocean) 2280 

or Cerro Bolivar to Barcelona ( rail) 274 

Barcelona to Baltimore ( ocean ) 2190 

Barcelona to Mobile (ocean ) 2190 

Mobile to Birmingham, Alabama 
( rail and water) 280 

Liberia 

Deposits to Monrovia port ( rail) 45 

Monrovia to Baltimore (ocean ) 3900 


Conclusion 

This story has some moral lessons for us 
in India Our resources of high grade iron 
ore (containmg over 60 per cent iron) m 
Bihar and Onssa are estimated to be of the 
order of 8.000 million tons, but this should 
not lead us to believe that the deposits are 
inexhaustible, as the Americans thought of 
theirs barely 30 or 40 years ago It is 
necessary for us to take a long view and adopt 
all measures of conservation so as to prevent 
waste in mming and to plan long-term 
utilization I remember that some years 
ago a mining engineer of an iron and steel¬ 
making him in India told me that his 
company would not bother to work and 
charge into the furnace iron ore containmg 
less than 63 or 64 per cent iron It is, of 
course, easy to do thus when there is plenty 
of such ore, but even if Ins company held 
100 years' supply at the present rate of 
consumption, the reserves will contract 
considerably if it expands its production 
At jiresent, some very high grade powdery 
ore ( containing as much as 65 to 68 per cent 
iron) 15 occasionally mined but it is, so far 
as I know, not utilized just because it will 
cost the companies somethmg to convert 
it mto an agglomerate or sinter before use 
Again, it would be well worth working a 
certain amount of low grade ore and mix it 
with high grade ore so as to be able to 
maintain an average of a moderately high 
grade, say 58 to M per cent, over a long 
period of time rather than exhaust the high 
grade ores and progressively go down to the 
lower grades This is exactly what has 
happened in Amenca In the latter part 
of the last century and the early years of the 
present century there was still plenty of 
60 per cent ore available m the USA, but 
that time is now past and the average ore 
now shipped analy^ to only 52 to 53 per cent 
iron To maintain even this average, it is 
apparently necessary to beneficiate about 
a third of the total production of the Lake 
Superior ores 

It would, therefore, seem worth while to 
learn from the experience of other countries 
and adopt all po^ble measures of conser¬ 
vation in India, even though, at present, the 
resources might appear to be veiy laige and 
even inexhaustible The availability of these 
large resources gives hope of our being able 
to expand the production of steel to, say, 
10 million tons per year m about IS years' 
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tune and perhaps 20 milhon tons m about 
25 years* time In order to do this, we shall 
have to utdize our resources m the most 
careful manner All countries have passed 
through a stage of prodigality m utilizing 
nature's bounties, but sooner or later the 
reahzation comes that such wastefulness is 
harmful to the long-term interests of the 
country It behoves us, therefore, to use 
our resources wisely and well 
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Professor Charles Crussard 


The appointment of Pkof Charles 
Crussard as the Director of the National 
Metallurgical laboratory, Jamshedpur, has 
been announced 

Bom in 1916 of an old family of scientists, 
Prof Crussard entered Ecolc Polytechnique, 



PEor. Charles Crussard 


Pans, in 1934 and graduated at the head of 
his class After that he had two years of 
further studies in the School of Mines in Pans 
and also obtained his d^;rec from the Univer¬ 
sity From then on he has been mostly 
engaged in research He spent one year in 
the Metallurgical Laboratones of the steel¬ 
works of the French Navy and then worked 
under eminent scientists bkc Prof Chevenard 
and Dr Johvet 

In 1942 Prof Crussard was appomted the 
first Director of the " Centre dc Rechcrches 
Metallurgiques de I’Ecole des Mines", a 
research laboratory sponsored by the School 
of Mines and the French steel and alummium 
industry In 1945 Prof Crussard was sent 
on a 5-month mission to U S A to see the 
wartime developments of the metalluigical 
processes and techniques. He has been a 
member of committee for the establishment 
of the IKSID laboratory, a research organiza¬ 
tion under the French Steel Industry Com¬ 
mittee He was specially charged with the 
planning of the Physical metallurgy labora¬ 
tory. the construction of which has just 
started He was appointed Professor of 
Physical Metallurgy of the School of Mines 
in 1948 and is mainly mterested in the 
physics of metals He has pubhshed numer¬ 
ous papers of his researches on plastic pro* 
perties, creep, recrystallization, electrical 
properties, heat treatment, etc, of metals 
and alloys 
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Magnetic Resonance Absorption 
in Microwave Spectroscopy 

A PANDE* 

AU Indta Radio, Lucknow 


W HEN a paramagnetic salt is placed in 
a magnetic field, absorption Imes are 
observed in the microwave r^on 
correspondmg to the Larmor preces¬ 
sion frequency of the resultant electron spin 
of the paramagnetic ion This was 
observed by Zaboisky' and by Cummerow 
and Halhday* The orbital momentum vec¬ 
tor IS quenched by the mtemal electnc held 
and the spm vector alone is left to act about 
the apph^ magnetic field. This mechanism 
by which the orbital angular momentum is 
quenched and the spin left free is generally 
accepted to be the Stark sphtting of the 
orbital states of the ions by the electnc field 
Such Stark splittings have been observed 
m the case of clwme alum by Weiss* Also 
the Stark sphttmg and g factors of the ground 
state has been evaluated by Whitmer, 
Weidner, Hsiang and Weiss* from the position 
of the absorption peaks They also have 
extended the theory for the computation of 
the Stark sphtting to extend to include (110) 
onentation Similar computations have been 
made independently by Kittel and Luttin^[er* 
for chrome alum for the (100) onentation 
Due to the energy levels the free ions are 
broken down makmg it possible to observe 
the magnetic dipole transitions even without 
an external ma^etic field. 

Goiter and his co-workers have investigated 
the absorption m paramamietic substances 
at low frequencies and without any apphed 
static ma^ebc field Equipment limita¬ 
tions prevented their reaching f^uenaes of 
the order of the reaprocal of the time of 
relaxation. Kip and Arnold at MJ T have 
improved on this method with a view to stu¬ 
dying the nature of paramagnetic relaxation 
Absorption has been measu^ by obsermng 
the change m Q of a resonant cavity m whiu 
a sample was placed. They made a sm^e 
re-entrant cyhndncal cavity, the frequency 
of which could be chan^ m steps from 300 
Mc/s to 480 Mc/s Measurement of Q is 


* Present address National Physical Laboratory 


accomplished by comparison of the power 
transimtted through a cahbrated attenuator. 

Bleaney and Penrose* have studied the 
crystallme Stark sphtting of paramagnetic 
resonance absorption m anunonium chrome 
alum as a function of temperature They 
found the Stark sphtting to decrease hnearly 
with decrease m temperature until a tem¬ 
perature of about SS'K was attamed when a 
sharp discontmuity occurred representing a 
large mcrease in the sphtting at lower tem¬ 
peratures They thuik that the disconti¬ 
nuity IS due to a realignment of the crystallme 
field at such a low temperature A common 
property of the salts of the hydrated iron 
group IS that the spm of the paramagnetic 
ion IS free to onent itself m a magnetic field, 
but that IS not the case m an electnc field 
The lack of freedom of the spm m orienting 
itself also has the consequence that the Curie- 
temperature, computed from the susceptibihty 
of the salt on the supposition that the spin 
IS perfectly free, is not the true temperature. 
Some estimates of these have been computed 
by Van Vleck on the basis of the assumed 
distnbutions of chaiges m the neighbourhood 
of the paramagnetic ion 

Weiss has computed the sphttmg due to 
electric field m the case of ammomum chrome 
alum finom measurements made at room 
temperatures on the resonance absorption 
at 3 20 cm. His analysis shows that the 
^ value of the chromic ammonium sulphate 
u 1*97 and the sphttmg can be explamed by 
the assumption of cyhndncal electneal field, 
the roagiutude of the sphttmg bemg 8 >b 
0 15 ± 0 01-* cm The constants of the 
electnc field are found to be 1500-* cm 
and 180-* cm The corresponding quan¬ 
tities computed by Van Vleck are 1000'* cm. 
and 60** cm le^ectively. 

Resonance absorption in potassram copper 
sulphate has been used by Kip and Arnold 
as a method of mvestigatmg qualitatively the 
exdiange coupling between the two paramag- 

, Delhi 
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netic ions in the unit cell of this salt. There 
is found to be appreciably less exchanro 
coupling in the K,Cu(S 04 6H,0 than m 
Cu ^4 5H|0 previously investigate by them 
They bmlt an optical apparatus by means of 
whie a crystal can be accurately onented 
with respect to a static magnetic field m a 
microwave resonant cavity The crystal is 
first onented by optical methods and is then 
transferred m a way which preserves the 
onentation to the rotatable polystyrene shaft 
which holds the crystal at the centre of the 
microwave cavity Their measured values of 
g were found to be slightly different from 
those from magnetic susceptibihties They 
found two separate absorption peaks cones' 
pondmg to two tetragonal axes of different 
onentations which give two different g fac¬ 
tors In a similar experiment on CUSO 4 SHjO 
there was but one absorption peak loca¬ 
ted at the mean of the two expected 
resolved peak positions This is explamed 
as a result of exchange couplmg between the 
two CU++ 10 ns Exdiange couphng is much 
less in KsCu(S 04)4 6H}0 m whidi Cu'*"*' 
10 ns are more dilute 

Magnetic resonance has been observed m 
the case of ferromagnetic substances as well, 
but the work m this is coinparably less 
This was first observed by Gnffiths and 
confirmed by Yager and ^zorth^" They 
found that the obMtved frequencies m ferro¬ 
magnetic matenals were several times greater 
than those predicted theoretically for Larmor 
frequenaes of electron spins. This ferro¬ 
magnetic resonance phenomenon is the analog 
of the Purcell Torrey-Pound nuclear reso¬ 
nance experiment Gnffiths tried to explain 
this anomaly m the frequency by the assump¬ 
tion of Lorentz cavity force 

Kittel“ showed that this assumption is not 
justified and has given an excellent theoretical 
mterpretation of this anomalous Larmor 
frequenaes He showed that it is important 
to consider the dynamic coupling caused by 
the demagnetization field normal to the 
surface of the specimen, with the result that 
the appropriate Larmor freijuency m such a 
case would be calculated uwig field strength 
>= (BH)t instead of H as m the paramagnetic 
case According to Kittel, Larmor frequency 
W, is given as 

W, = y(BH)‘ 

where y » gyromagnetic ratio and 

(BH)t SI fictitious field. 


Kittd calculated the Larmor frequencies of 
Fe, Co, Ni and found very good agreement 
with the expeninental values as given below 

Angular Frequencies far Resonance 
D C field Calculated values £jr^«H- 

/- - ~ ^ menial 

Par ff For frequencies 


Fe 

2800 (oe) 

Me /s 

50 

Me Js 

14 5 

Me /8 

15 4 

Co 

510 

09 

53 

59 


fSOOO 

88 

13 5 

15 4 

Ni ' 

< 3800 

67 

10 9 

13 2 


1 1030 

1 8 

49 

59 


Later Kittel showed that the correct form 
of the Larmor theorem depends on the shape 
of the ferromagnetic matenal used For a 
small sphere the usual form = yK gives 
satisfactory values He took the gyromag¬ 
netic ratio as equal to the electron spm value 

Yager and ^zorth have desim^ experi¬ 
ments to test Kittel's theory and to evaluate 
the gyromagnetic rabo They chose expen- 
ment^ condibons to smt the simphfying 
assumptions made m Kittel's theory. They 
used supermalloy which has very low cryst^ 
anisotropy and is probably the most ^sily 
saturable matenal The static field was 
appbed m the plane of the foils and at tight 
angles to the r f magnebc field The 
resonant fr^uency of the cavity for the 
dominant mode of the wave rade was 
24,050 Me /s They observed a sharp reso¬ 
nance at an apphed field of 4,950 oersteds 
correspondmg to H «= 4,920 This gives a 
value of 2 17 for Lange's splitting factor g. 
This value is considerably higher than the 
value 1 91 reported by Barnett'* for an alloy 
of similar composition A value of g greater 
than 2 is not expected and hence Yager 
and Bozorth conclude that a refinement of 
Kittel's theory is require 

Kip and Arnold found that value of g 
without using the value of the saturabon 
magnetization M in the equabon 

hv^g (BH)*M 

where B is the Bhor magnetron Th^ 
attempted to ehminate the use of M by 
measuring the resonance absorption at two 
frequenaes Runs were made at 9,274 
Me /s and 23,914 Mc./s both at room tem- 
pmture and at hc^utd mtrogen temperature, 
^e value of gobtamed by them are as under. 

Room temp Liquid nitrogen temp 

g 214±0*075 207±0-08 
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TABLE or PARTIALLY KNOWN & UNKNOWN 
COMPOUNDS WHOSE MAONETIG MOMENT 
DETERMINATIONS GAN BE UNDERTAKEN 


Name or 
Ibotopc 

luiTon 

% 

Spin 

Maonktic 

MOHKIIT 

SOLUBLK 

COMPOUHOa 


11 6 


Not 

known 

MgCl,. 

Mg ( Cr (SO4),). 

12H,0. 

Mg Br„ 6H,0 

iiMg" 

11 1 

Zero 



„Cr« 

0 43 


Not 

known 

Cr Br. 8H,0, CrO-, 
Cr, (SO,),. 18HaO 

uMa“ 

lUO 

6/2 

3 0 

Mn Bft, Md Cl«, 

Mn (No.), 

nCo" 

100 

7/2 

2 7 

Chlonte, chloride, 
nitrate 

uAi” 

1(10 

3/2 

1 6 

Pentaoxide, annnic 
ackl 

■Sf*’ 

7 (JO 

0/2 

—1 1 

Iodide (hydrate), 
chlorate, pennan 
ganate chloride, 
nitrate 


61 D 

1/2 

—0 10 

Perchlorate, fluoride* 
nitrate 

«A*»« 

48 1 

1/8 

-0 10 



4 5 

1/8 

6 62 

In F., 3H,0 X X 

„In"' 

05 5 

0/2 

6 62 



100 

6/2 

2 H12(8) bonifl o the lodldee 
given above 


fl 60 

1 32 

3/2 

3/2 

0 837 

0 036 

Acetate perchlorate 
iodide 

„Au*" 

100 

3/2 

0 106 

AuU. only 

Hrb»* 

22 04 

1/8 

0 6 

Acetate, perchlo¬ 
rate. nitrate 
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The theoretical value of f is 2*00 if the 
magnetic field is entirely due to electron roin 
It IS dear from this bnef review that there 
is a very good scope for stud}nng the closely 
spaced energy levels in the case of paramag¬ 
netic substances by microwave spectroscopy 
Also for the ferromapietic crystals very useful 
data can be obtained for studymg their 
structure and microwave spectroscopy m this 
field offers great possibilities 
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Desilverization of Lead Bullion ~ 
Literature Report No. 13 

P I A NARAYANAN & M C SEN 
Nattonal Metallurgical Laboratory, Jamshedpur 


L ead smcltmg m India from mdi- 
genous lead ore was started on a small 
scale in 1944 by the Metal Corporation 
of India Ltd with its smelter located 
at Tundoo, about 11 miles from Dhanbad 
Their mines arc situated at Zawar, 25 miles 
from Udaipur The lead sulphide concen* 
trates, as delivered to the smelter, contains 
about 10 oz of silver to the ton and lead 
bullion produced assays between 20 and 26 oz 
silver per ton (0 06122 per cent and 0 07960 
per cent) After rchnuig to remove impun- 
ties like iron, copper, etc, the lead mgots, 


containing most of the silver in the ore, are 
marketed Silver is not separated at present 
from the lead and it is finding its way to the 
market with the commeraal lead This is 
not only a national loss, but a silver content 
over 0 002 per cent is considered as an 
objectionable impunty m the lead which, 
obviously, restnets the use of this lead to a 
very great extent Production of lead m 
1948 amounted to only 562 tons, but with the 
starting of their ore-dressing plant, the output 
IS expected to increase considerably and the 
silver problem will assume greater importance 
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The problem of desilvenzation of lead 
bullion was submitted for mvestigation to 
the National Metallurgical Laboratory by 
the Metal Corporation of India Ltd This 
report attempts to give all information on the 
subject available from current bterature i e 
the vanous processes adopted in other coun 
tries their limitations etc 

Smelting Procese 

Lead occurs in nature in vanous forms but 
the most common is the sulphide galena 
This mineral is very often assoaated with 
zinc sulphide (sphalente) Varying amounts 
of Sliver and gold are also present which make 
a valuable byproduct and these precious 
metals consequently allow a poorer grade of 
lead ore to be nun^ than the same grade of 
straight lead ore 

The vanous smelting methods for lead ore 
are outlined below 

Roast Reduction or Bla^i Furnace Method — 
The sulphide ore is first crushed to suitable 
size and mixed with iron ore and limestone 
and charged into cast iron sinter ports After 
lighting a stream of air is drawn through the 
charge The sulphur of the ore is burnt to 
sulphur dioxide and the whole mass is oxi 
dired and gets agglomerated The resulting 
porous mass called sinter is charged into 
the blast furnace with requisite amount of 
coke which reduces the oxides of lead into 
metal The gangue matenal in the ore 
combines with the flux to form a fusible slag 
a calaum iron silicate The slag is tapp^ 
through the slag notch while the metal is 
syphoned out and cast mto bars 

Roast Reaction Method — This is earned 
out m a reverberatory furnace Rich sul 
phide ore is first heated in an oxidizing 
atmosphere when a part of sulphur is burnt 
away It is then heated strongly in a redu 


cmg atmosphere when the oxidized portion 
of the ore reacts with the sulphide with the 
production of metallic lead 

Precipitation Method — Galena and scrap 
iron are charged mto a blast furnace along 
with the requisite amount of coke as fuel 
The sulphur of the galena combines with the 
iron to form a matte and metalhc lead is set 
free Some of the sulphide is also converted 
into oxide and sulphate which react with the 
sulphide to form sulphur dioxide and metallic 
lead Oxidized ore also is charged sometimes 
in the blast furnace 

Impurities Generally Present In 

‘ Base Bullion'*1 

The impure lead (base bullion ) produced 
from blast furnace or other smelting opera 
tions contains a large number of impurities 
which have to be removed before marketing 
The impurities are derived from the gangue 
present in the ore and from various raw 
materials used dunng the smelting process 
le iron ore limestone scrap iron coke 
Some iron also finds its way into the lead 
from the cast iron kettles during refining 
and desilvenzation The common impunties 
present are copper iron zinc silver gold 
antimony bismuth tm cadmium nickel 
cobalt tellunum and selenium 

Maximum Permissible Impurities in 

Refined Lead* 

The maximum impurities permitted in 
refined lead are given below as specified by 
the American Wicty for Testing Materials 
( A S T M Designation B29 40 ) 

Effects of Alloying Elements* 

The effects of vanous alloying elements on 
the properties of lead are (1) addition of 
aUcafi and alkaline earth metals in very small 
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quantities results in supenor qualities to 
lead base bearing metab but resistance to 
comision is decreased (2) aluminium when 
added even in small quantity (0 5 per cent) 
the lead has got less tendency to attack the 
iron of the kettle and to oxidize (3) anti 
mony when added even up to 0 5 per cent 
hardens the lead appreciably It is added 
up to 16 per cent in bearing metals (4) 
bismuth along with tin forms a senes of 
very fusible Moys (5) cadmium up to 0 25 
per cent increases the strength (6) calaum 
in amounts from 0 0025 percent to 0 1 pier cent 
makes lead suitable for cold working and 
improves some propierties such as creep 
resistance (7) magnesium effects some age 
hardening but is detnmental to corrosion 
resistmg propierty Precipitation of magne 
Slum phase also causes lead alloys to dis 
integrate and (8) nickel and sulphur reduce 
the tendency of segregation m some alloys of 
lead 

Reflned Lead Produced by the 

Metal Gorporatlon of India Ltd 

The refined lead produced by the Metal 
Corporation of India Lid analyses as follows 


B * nath 

A t iDooy 

IniB 

Nckel 

Copper 

SUver 


OOlH to 0014% 

OlflO to 0236% 

0020 to 0030% 

0032 to 0046% 

0006 to 0107% 

20 to 20 oc per ton 
( 00122 to 07000«o) 


Lead is marketed at present by the 
CorporaitoH of India Ltd without being 
desilverized A ton of the lead contams on an 
average 23 oz of silver which at the present 
market rate will fetch over Rs 100 As a 
silver content over 0 002 per cent (0 72 oz / 
ton) IS not allowed by many of the lead 
consumers this impunty has to be separated 
from the lead The loss now being incurred 
in this respect will assume serious proportions 
when production is stepped up m the near 
future 

DMilverludon Methods** 

The followmg are the standard methods of 
desdvenzation of lead 

1 CupdUUton Process — If an alloy of 
lead and silver is melted and exposed to a 
blast of air the lead oxidizes and is removed 
as hthaige The silver and gold which have 
no affinity for oxygen are left behmd 


2 Pattinson Process — The ptmctple of 
the Pattinson process lies m the fractional 
crystallization of pure lead when molten lead 
containing silver is allowed to cool The lead 
containing 0 009 per cent of silver or more 
IS cooled until a certain proportion for ins¬ 
tance seven eighths of the total lead has 
ciystaUized the crystals are removed by 
means of a perforated ladle The portion 
remaming liquid is then nearer to the eutectic 
composition than the onmnal alloy and is 
hence richer in silver Tm crystais which 
separate consist of pure lead Since a por¬ 
tion of the separated lead always retains 
mechanically a small portion of the silver 
nch alloy it is necttsary to remelt the 
crystals and repeat the above process 
The liquid portion is transferred to another 
pot and the process of crystallization is 
repeated until the final products are almost 
pure lead contammg not more than 0 0001 per 
cent of silver and an alloy of the eutectic 
composition Since this ^oy sohdifies at 
constant temperature it is evident that the 

E ocess of fractional crystallization cannot 
: earned out any further 
3 Parkes Process — This method of sepa 
rating silver from lead by the use of zme 
depends on (1) a greater affimty of gold and 
silver for zme than for lead and (2) the m- 
solubility of zme silver allo)rs m lead which is 
saturated with zme The process consists 
in bnef of stimng 1 to 2 per cent of zme 
into a bath of molten lead heated to above 
the meltmg point of zinc (419X) and allow 
mg the mixture to cool whereupon a crust 
rises to the surface of molten lead contammg 
nearly all the silver and gold This emst 
containing most of the silver and gold is 
removed by means of perforated ladto A 
repetition of zinc addition m smaller quan 
tity after reheating gives again a crust but 
of lower Sliver content and leaves a molten 
lead that is practically free from silver 
containing usually not more than 0 20 oz of 
sdver and gold per ton 
The zme crust (2 000 to 15 000 oz of sil 
ver/ton) which contains considerable 1^ 
besides the zme and prectous metals is dis¬ 
tilled in retorts for the recovery of zme and 
to obtam an ennehed retort bullion which 
IS cupelled to produce an alloy of sdver and 
gold with btharge as a byproduct 
4 Betts Electrolytic Process — Base bullion 
IS cast mto anodes and refined lead gets 
deposited m the cathode The cathode 
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consUts of cast refined lead sheets of 1 ^ in 
thickness. The electrolyte is a scdution of 
lead fluosihcate, the composition of which 
vanes considerably, representative values 
being 80 gm /litre each of lead and free 
H^iFg, corresponding to a total SiFg content 
of 135 gm./htre Voltage used is approxi¬ 
mately 0 45 with a current density of 15 to 18 
amp /sq ft. The temperature should be 
between 30** and 40°C The preaous metals 
along with other metaUic impunties are 
thrown down as anode shme from which the 
precious and other metals are recovered 

Comparative Merita & Demerita 

of the Proceaaea 

1 Cupdlatton Process — This process is 
applicable to lead very nch in silver It has 
Ix^me obsolete as an independent process 
for desilvenzation due to heavy metal losses , 
labour and operating costs are also very high 
It follows Parkes or Pattinson processes for 
refinuw the gold and silver 

2. PaUtnson Process — The lead cannot 
be ennched more than 500 to 600 oz of silver 
per ton as a result of which a considerable 
quantity of lead has to be handled for cupel- 
lation resulting m much metal loss and higher 
labour and operating cost The process is 
elaborate as it requires repeated recrystal- 
lization, large number of operating kettles, 
sometunes up to 15, and as many as 11 
recrystallizations The silver content of 
the resulting desilverized lead (03 to 05 
oz /ton) IS higher than that obtamed by 
Parkes process (0 2 oz /ton or less ) 

3 Parkes Process — The alloy obtamed 
is very nch in silver, 2,000 to 15,000 oz /ton 
The operatmg cost is low The zinc can be 
used agam and agam with very httle loss 
It requires less operations, perhaps two 
additions of zinc, sometimes even one is 
suffiaent to complete the process and only 
one or two kettles will be required It 
produces commercial lead very low in stiver, 
0 1 to 0 2 oz per ton. Smaller amounts of gold 
and silver can be recovered by this process 
and loss of both silver and lead is much lower 
This process requires purer buUion as the 
impunties present consume zmc Furnace 
lead containing 4 5 per cent of metafile 
impunties will consume 2 87 per cent of zmc 


whereas softened lead will require 1 75 per 
cent of zmc. The residual zinc m the de¬ 
silverized lead has to be removed by a refining 
operation 

(4) Beiis Elecirolytte Process — It produces 
lead of exceptional punty and at the same 
time recovers all the metallic impunties 
contained m the bullion It is most suited 
where bismuth content is high or where the 
total impunty is very high It is also suit¬ 
able where the fuel cost is high m comparison 
with the rates for electnc power 

Goncluaion 

Of all the desilvenzation methods, Parkes 
process appears to be the simplest But, 
before the addition of zmc, the furnace lead 
has to be thoroughly softened by removal 
of impunties like iron, copper, antimony, 
etc As regards the quantity of zinc to be 
added in the first and second stages, there 
are differences of opinion* The most suitable 
additions have to be determined by actual 
Experiments A modification of the Parkes 

rocess uses an alloy of zmc and alununium 

0 5 per cent )**’ which recovers all the 
silver m one operation The separation from 
lead of the zinc-silver crust is better when 
the zinc-alummium alloy is used 
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Earth Current Results at Tucson Magne¬ 
tic Observatory ( 1932-1942) by W J 
Rooney Researches of the Department 
of lerrestnal Magnetism Carnegie Insti 
tution of Washington Publication 175 
1949 

The fxistevcf of earth currents 
(1 e induced currents quite distinct from any 
artificial currents) was first postulated by 
Davy in 1821 but the proof of their existence 
was obtained only after the discovery of 
electromagnetic induction In 1847 Barlow 
adduced evidence of earth current flow from 
measurements on telegraph hnes in England 
and when the existence of earth currents 
was shown to be universal rather than a 
local phenomenon extensive investigations 
were undertaken on this subject 
Systematic and continuous observations 
of earth currents have been earned out at a 
number of European stations viz Green 
wich Berlin and Pans and several valuable 
observations have been made The study 
of earth currents was revived at Ebro 
(Spain) in 1910 and the Fbro records 
covenng the penod 1910 1938 are the most 
valuable and extensive records yet made 
More recently installations for conti 
nuous recording on duplicate hnes has 
been made at Watheroo ( Western Australia) 
and at Huancayo (Peru) The use of 
duplicate hnes provides independent records 
and serves as a check on the operation of 
measunng systems Both these stations 
were operated by the Carnegie Institution of 
Washington In March 1931 continuous 
registration of earth current potentials was 
undertaken at the Tucson Magnetic Obser 
vatory as a co operative project of the U S 
Coast and Geodetic Survey the Bell Tele 
phone Co and the Department of Terrestrial 
Magnetism of the Carnegie Institution of 
Washington The penod of operation (1932 
1942) a little over eleven years covered a 
full and typical sunspot cycle a fact which 
has enhanced the v^ue of the records for 
purposes of correlation with allied pheno 
mena The observations and hndings of the 
Observatory are given in this report 


Measufement& & Apparaius — Direct mca 
surement of earth currents is not possible 
Information on their magnitudes Erection 
and other characteristics must be inferred 
from measurements of potential combined 
with records or estimates of resistances to 
their paths of flow Potential measurements 
are generally made by the use of gal vanome ters 
which have two pairs of pointers lying on 
lines of different azimuths and which deter 
mine the magnitude and direction of th*^ 
potential gradient Registration of earth 
current potentials at Tucson was made on 
two lines one from Tucson to Mammoth 
a little under 60 km distant and a little 
to the east of north of Tucson and the 
other from Tucson to Wilco which is a little 
over 90 km away in a nearly easterly 
direction 

The measunng instrument employed at 
the Tucson Magnetic Observatory consists 
of two Leeds and Northnip portable lamp 
and scale galvanometers with a single hlament 
lamp and drum recorder The galvanometer 
elements earned sphencal mirrors with a 
focal length of one meter The only optical 
mstrument in addition to the sphencal 
mirrors was a single cylindncal lens behmd 
the recorder slit to bnng the light beam to a 
spot focus on the recording paper The 
current sensitivity of the galvanometer was 
about 2 5 X 10 ® amp per mm deflection 
on the drum which was higher than re 
quired in view of the long Imes used 
This jDermitted the use of higher resis 
tance (1 5 megohms) in senes with the 
galvanometer so that the total resistance 
of the measunng circuit was not appre 
ciably affected by mioor variations in 
line resistances or in contact resistances 
at the electrodes 

Connection between the recording appa 
ratus and the electrodes was made over 
telephone hnes The hnes were all of over 
head open wire type The electrodes used 
were web shaped mds of lead wire The 
common electrode located on the ground of 
the Tucson Observatory was built up of five 
concentnc circular loops of wire with eight 
radial arms connectmg the loops and meet 
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ing at the centre of the gnd to form 
a core to which the connection to the line 
was made. 

Discussion — The absolute values of poten¬ 
tials recorded on any earthed hne include 
the potential differences due to earth current 
flow and the potential difference which 
depends on the electrochemical activity at 
the electrodes, but these do not indicate any 
current flow On short lines, the electro¬ 
chemical potentials are usually predommant 
and may be hundred tunes as great as those 
due to earth current flow Since these 
electrode potentials are independent of the 
distance between the electrodes, their 
significance decreases as the length of the 
line IS mcreased The daily mean values 
at Tucson, which represent chiefly electrode 
potential and changes m them from day to 
day, indicate mostly slow variations, usually 
only a few per cent of the maximum and 
minimum values recorded during any day 
Too much significance should not m attach^ 
to the mean daily values but the differences 
between individual values and the means 
for periods over a month or longer ore im¬ 
portant For this reason studies were res- 
tneted largely to the analysis of variations 
in recorded potentials While the basic data 
are usually compiled m a large number of 
tables in the form of mean values for each 
hour and each day, the discussion is confined 
mainly to vanations of monthly and yearly 
mean values 

Solar Diurnal Variation — The vanation 
easily amenable to analysis and statistical 
treatment is the solar diurnal vanation 
From the voluminous data presented m this 
volume, it is found that a definite and consis¬ 
tent difference exists between the diurnal 
variations recorded on calm days and those 
on disturbed days, but in general the differ¬ 
ences are small 

The station at Tucson is a middle lati¬ 
tude station The chief features of such a 
station are a large flow of current to¬ 
wards the equator, one m the forenoon and 
the other in the afternoon, and a definite 
double rotation of the current, which is 
large during dayhght hours and small at 
night 

Relation to Solar Aetmiy — Vanations both 
in frequency and mtensity of disturbances, 
corresi^ding to vanations m solar activity, 
have been ot^rved in all the records of earth 
current flow There is also a relationship 


between normal earth current activity and 
*solar activity which is quite distinct from the 
disturbance effects 

There is close correlation between sunspot 
numbers and the range of diurnal vanation 
in earth currents 

Seasonal Changes — The seasonal changes 
arc chiefly changes in intensity, accompanied 
by nunor shifts in phase relationship between 
the two components of current Such 
changes are desenbed quantitatively The 
Tucson Observatory, however, is located in 
the so-called ** transition belt ” where the 
diurnal variations of the magnetic elements 
pass from higher latitudes to the equatonal 
level and the circulatory current systems in 
the ionized layers of the upper atmosphere 
are alternately north (summer) and south 
(winter) of the station For this reason, 
the seasonal changes m earth current flow 
are much more complex and cannot be 
readily evaluated 

Lunar Diurnal Variation — Lunar diurnal 
vanation is important because of its beanng 
on the cntical appraisal of several theones 
advanced to account for the magnetic varia¬ 
tions and earth current flow Preliminary 
evaluation of the data relating to lunar 
diurnal vanation at Tucson has l^n earned 
out by the method of Chapman and Egedal 
The records used were those for a smgle year 
( 1932) and a definite lunar diumai vana¬ 
tion with a markedly double penod was 
found Its magnitude is about one-fifth of 
the solar diumal vanation Because of the 
large and complex seasonal changes at 
Tucson, It was found that a single year's 
record was not sufficient to demonstrate 
accurately the changes in lunar vanations 
with the phase of the moon 

Ajit Guin 

Tbe Properties of Metallic Materials at 
Low Temperatures, Vol I, by P Lither- 
land Teed (Chapman & Hall Ltd, 
London ), 1950, pp viii + 222 Pnee 21s 
net 

This is the first of a series of uono- 
graphs on " Metallic Matenals " published 
under the authonty of the Roval Aero¬ 
nautical Society The author has made 
a special study of the literature relating 
to the mfluence of low temperatures on 
the mechanical properties of metals and 
attempted in this book to wnte a cntical 
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appreciation of the present state of 
knowledge of this increasingly important 
subject 

The influence of low temperatures on 
metallic materials had been recognized m 
earl^ tunes but in modem times mechamcal 
refrigeration and the ever-increasing number 
of its industnal applications has necessitated 
knowledge of the physical consequences of 
low temperatures in relation to engineeiing 
materials Flying in stratosphere is now 
makmg a similar and more exacting de¬ 
mand The author points out the inade¬ 
quacy of the present-day knowledge on 
the subject but feels that " it is still pos¬ 
sible to draw certain conclusions, some 
reassuring and some creating a certain 
feelmg of apprehension " from the existing 
knowledge 

The author has compiled and reviewed the 
expenmental results of various research 
workers on the influence of low temperatures 
on the mam mechamcal properties — hmit 
of proportionality, yield stress and ultimate 
stress in tension and compression, yield 
stress and ultimate stress in shear, yield 
stress in beanng, elongation and reduction of 
area, notched-h^ impact strength and notch 
sensitivity under static loading, Young's 
modulus — shear modulus, buUc modulus 
and Poisson's ratio The experimental results 
available are not very complete Admitted¬ 
ly, it is not yet possible to predict either 
on the basis of extrapolation or of calcu¬ 
lation, the mechanical properties of a metal¬ 
lic material at one temperature from an 
experimentally denved knowledge of these 
at another Accordingly, only bnef refer¬ 
ences to such theones have been made in 
the text 

In this review similar alloys have been 
CTOuped in each chapter Mamly a few 
ferrous alloys (austenitic stainless and other 
femtic alloys), aircraft alumimum alloys, 
a few magnesium and copper alloys and 
nickel, tin and lead have b^n included in 
the survey 

The book is an excellent cntical survey of 
the existmg published literature on the 
subject and would be of great assistance 
to research workers in the field as well as 
to engineers and designers as a reference 
book Considering the very specialized nature 
of the book the pnee of 215 is not exces¬ 
sive 

M S Mitra 


Principle of Aerodynamics, by James H. 

Dwmnell (McGraw-Hill Book Co Inc., New 

York), 1949, pp yi + 533 Pnee ?4.00 

In recent years, many new books on 
aerodynamics are coming out, both for class¬ 
room study and profession^ use Every 
book has some distinctive feature about it, de- 
pendmg upon the author, where he is attach¬ 
ed to — a teaching institution, or research 
and development laboratory or mdustry 

The book under review is distinctively a 
new text, giving an up-to-date introduction 
to the theoretical and practical aspects of 
aerodynamics The scope of the pnnaples 
outlmed in the book is no doubt a^lutely 
essential for a basic text-book on aero¬ 
dynamics This can be attributed to the fact 
that the modem high-speed heavy bombers, 
rockets and jet pl^es have radically changed 
the pre-war conception of the aei^yna^c 
design of aircraft Today, an aeronautical 
engineer is called upon to deal with the 
design of supersonic aircraft, fitted with jet 
engmes In this respect this book presents 
entirely new materials for a student who is 
on the threshold of his career as an aero¬ 
dynamic engineer 

The author has also endeavoured to bring 
home the many problems that are bemg 
confronted with by engmeers engaged m the 
development of modem aircraft There are 
fifteen chapters and some of them are com¬ 
plete m themselves So much so, the student 
can easily omit a few advanced topics on his 
first reading and then go back to them for 
completion Detailed discussions on some 
advanced topics like fluid dynamics, airfoils, 
viscosity, compressibility, power pkmts and 
performances, etc , are given in some chapters 
^e outstanding features of the volume arc 
the large nurol^r of photographs of excep¬ 
tional quality, a bibhography and two 
appendices givmg a vast amount of 
expenmental data useful for the purpose 
of comparison with the theory outlmed in it. 

The author has, however, skipped one im¬ 
portant topic, namely the discussion on span- 
wise airload distnbution In many cases he has 
set for students as problems the so-called 
simple proofs of fundamental pnnciples, which 
only go to show to a remarkable degree the 
ongmality exhibited by the author. 

The reviewer feels that this book will 
serve as a text-book for many years to come. 

V. Cadambe 
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The Ghemletry and Metallorgjr of 
Mlecellaneoas Materlala: Thermo¬ 
dynamics, National Nuclear Energy 
Senes, IV, 19B, Edited by Laurence L 



The work entitled " The Chemistry and 
Metallurgy of Miscellaneous Materials Ther¬ 
modynamics " will be of speaal mterest to 
diemists and metallurgists The book is a 
collection of papers dealing with the reports 
and summary articles of the plutomum 
project on uenustry and metallurgy of 
miscellaneous materials mdudmg thermo¬ 
dynamical aspects of the plutonium project 
The volume consists of ten papers dealmg 
with the reports and summary articles con- 
tnbuted by vanous authors The first papier 
mainly concerns itself with tempierature- 
compxisition diagrams of the liquid-sohd 
pha% ecjudibna between the 6 salt piairs 
obtamed from the bromides and iodides of 
strontium and banum These diagrams are 
presented in the light of data obtained m the 
mvestigation of low-meltmg high-molecular 
weight salt baths The second jiapier which 
deals with “ TempcratureH»mjX)sition Dia¬ 
grams of Metal-metal Hahde Systems ” 
explams all the phase diagrams of different 
systems by thermal analysis 
The third piapier which describes “The 
Thermodynamic and Physical Projierties of 
the Elements " gives tables of heat contents, 
vajmur pressures, heats of vajionzation and 
entropies of vaporization for more than 
60 elements The fourth piapier which 
deals with “ Thermodynamic and Physical 
Propierties of Nitndes, Carbides, Sulphides, 
Siliades and Phosphides ” desenb^ and 
discusses the tables of free energies, heats 
and entropnes of formation at 298°K for 
many nitrides, carbides and sulphides A table 
of stable gaseous compiounds is presented for 
the 3 tempieratures, 1,500°, 2,000° and 2,500°K, 
for the piressure range 10~* to 10^ mm Hg 
to help m mterprctmg high-tempierature 
reactions m vacuum systems This piapier 
also mdudes a second table of all piossible 
refractoiy mtndes, carbides and sulpihides for 
the same tempierature and pressure ranges as 
those given for stable gaseous spieaes. This 
papier further discusses briefly the apphcation 
of the refractories m the construction of high- 
tempierature high-vacuum systems The fifth 
papier, which deals with " The Thermo¬ 


dynamic Propierties of Common Gases ", gives 
tables of free energy, entropy and other 
thermodynamical data for common gases of 
impiortance in high-tempierature reactions 
It also gives references to tables of thermo¬ 
dynamic functions of many of the less 
common gases The sixth piapier which deals 
with “ The Thermodynamic I^pierties of the 
Hahdes " includes 5 valuable tables of the 
thermodynamical properties of the iKjuid and 
sohd halides of all the elements It includes 
also 5 appicndices of which the first shows 
the relations between the vanous thermo¬ 
dynamic propierties of elements, compiounds 
and solutions, the second shows the use of 
lattice energies in estimating and checkmg 
heats of formation of compiounds, the third 
explams the use of heats of solution in esti¬ 
mating and checking heats of formation of 
compiounds, the fourth illustrates the use of 
the tables for vanous thermodynamical 
calculations and the last indicates the order 
of arrangement of the chemical elements in 
the tables The seventh piapier of the work, 
which deals with “The Fusion and Vapionza- 
tion Data of the Hahdes ", gives tables of 
meltmg piomts, heats of fusion, heats of 
vaporization, boiling pioints and vapiour 

f iressurcs of the halides with discussion of the 
actors affecting volatility The eighth piapier, 
which deals with “ The Thermodynamic 
Properties of Molybdenum and Tunpten 
Halides and the Use of These Metals as Re- 
fractones ", presents a bnef summary of the 
high-tempierature chemistry of the metals 
molybdenum and tungsten hahdes, laying 
stress on the suitability of the metals as 
refractories This papier indicates condi¬ 
tions for non-attack of the metals by halogens, 
hydrogen halides and other halogen com- 
px>un£ It also presents the methods of 
prepiaration of the halides and their high- 
temperature propierties The mnth piapier 
which deals with “ The Heats of Formation 
of CeS, and Ce|S} at 25°C " concerns 
itself with the measurement of heats of 
solution of these materials at 25°C Usmg 
rhombic sulphur as the standard state, heats of 
formation are calculated and the re^ts are 
mterpreted and correlated with other expien- 
mental data The final papier of this work 
which deals with “ The Heat of Reaction of 
the Cerous-cenc Giupile in 0 5 Molal Per- 
chlonc Aad at 25°C " desenbes calonmetnc 
determmation of the heat of reaction of the 
cerous-cenc couple m 05 molal pierchlonc 


415 



J SCI INDUSTR RES. V 9A, 1950 


aad by estimation of heat of the reaction of 
cenc ton with hydrogen peroxide Oxabc 
aad and hydrogen peroxide were used as 
thermochemical standards Results of using 
the former were unsatisfactory while those 
which were obtained by usmg hydrogen per¬ 
oxide mdirectly were found to be satisfactory 
This work presents a very wide range of 
data which is found scattered m various 
records and summaries of the plutonium 
project The subject-matter is authentic 
and reliable and is useful to the students and 
research workers in the fields of metallur^. 
crystal chemistry, refractories, rare earths, 
etc This volume should prove a very 
valuable reference literature on these subjects 

A K Chatterji 

Electrical Engineering Economics, Vol I, 
by D J Bolton (Chapman & Hall Ltd, 
London), 1950. Third Edition, pp xi + 292 
Pnee 255 net 

The aim of the author is to give to 
practising engineers and students a good 
account of elementary economics that con¬ 
cerns the electneal engineers and its applica¬ 
tion to practical problems Volume I, now 
under review, is divided into two parts 
Part I deals with general pnnciples, 
standard definitions and explanations of 
economic problems and engineenng formulae 
The pnnciples of productivity and other 
engineering aspects are made intelligible and 
useful to engineers 

Part II deals with the general problem of 
economic choice of electrical plant The 
vanous problems and vanable factors have 
been stated and methods suggested to work 
out a complete theory and practice of eco¬ 
nomic choice 

This volume is intended to enable engineers 
and others interested in power development 
schemes to assess the cost of the electneal 
service and com[>aFe alternatives This will 
help in setting up entena for the design and 
choice of en^eenng plant 
Chapters 1 to III cfeal with the principles 
of the capital mvestment, sinkmg fund total 
and annual depreciation Chapters IV and 
V deal with the transfer of the undertakmgs 
and productivity The econonucs of this is 
expired by formulae and suitable examples 
Chapters VI to XII deal with the metnods 
of amving at the proper size and capacity 
of the plant, pnnciples mvolved in assessing 


the utility and life of the vanous types of 
equipment such as transformers, motors, 
power cables and lamps by taking into consi¬ 
deration their efficiency and special design 
characteristics and their cost 

The economics of overloading for pres- 
enbed penods admissible by the engineering 
standards are also discussed A veiy useful 
set of appendices supplement the details 
given in the book 

This book will be a valuable asset for 
power engineers connected with the design 
of large undertakings mvolving big capita 
The economic pnnciples cxplamed in the 
book can be conveniently applied to items 
in different countnes 

B K R. Prasad 

Industrial Microbiology, by Samuel Pres¬ 
cott & Cecil Gordon Dunn (McGraw-Hill 
Book Co Inc , New York), Second Edi¬ 
tion, 1949, XU + 923 Pnee | 8 50 

The first hniTioN (1940) of this publi- 
cation has been so popular amongst scho¬ 
lars, research workers and technologists 
engaged in the held of microbioli^ that a 
revis!^ edition, bnnging up to date the 
information on the subject, has really been 
quite welcome Tlie rapid developments 
in the field of fermentation technology and 
the extension of its scope in industrial pro¬ 
duction. both m technique and variety 
during the past decade, have necessitated the 
rewnting of some chapters of the first 
edition and the addition of five new chapters 
on sacchanfication, yeast production and 
yeast products, 2, 3-butancdiol, itacomc 
and related fermentations, and antibiotics 
The chapters on yeast have been combined 
into a single chapter in this edition and ex¬ 
panded by incor^rating much new material 
on food and fodder yeasts, riboflavin pro¬ 
duction and discussion of methods of in¬ 
dustrial operation These aspects have a 
speaal reference to mdustnal applications 
and possible future developments 
The authors have done justice to the sub¬ 
ject and, in its revised form, the book is 
useful both to the research worker and the 
technolo^t The former will find a mme of 
mformation for further research and the 
exhaustive tabliography, provided at the 
end of each chapter, is a valuable research 
aid The technologist will find in the book 
a valuable guide which he can consult for 
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formation on the practical problems of 
processes and teclmiques. It may be ob¬ 
served, however, that in the attempt to 
cover a vast and rapidly developing held 
within the compass or a single volame, the 
treatment of the difreient aspects of indus¬ 
trial microbiology has become somewhat 
uneven For instance, the discussion on 
textile microbiology — particularly on the 
important aspect of retting — is not as ex¬ 
haustive as one would have wished The 
book is well got-up and it is refreshingly 
free from pnntmg errors 

SAC 

Electronic Valve : Book I—Fundamen¬ 
tals of Radio-Valve Technique, by 

J Deketh ( Philips Electrical Co (India) 

Ltd , Calcutta), 1949, pp 022 + 535 Price 

Rs 24 

The well-known radio manufacturing 
firm of Holland, Phihps, have undertaken 
the pubhcation of a senes of books on elec¬ 
tronic valves of which the present volume 
forms book I, thus making obvious the 
choice of its title and scope It is intended 
primarily " to give engineers and technicians 
not specialized m radio and allied techmques 
an impression of the construction and func- 
tiomng of radio valves and their apphcations 
m receivmg sets and other electronic appa¬ 
ratus " Notwithstanding its chief app^ 
to the practical men, umversity graduates 
and resWirch workers specialize m radio 
and commumcation engmeenng and ac¬ 
customed to study theoretical treatises will 
do well to read this book for useful practical 
hints that may prove beneficial m the design 
and construction of special apparatus The 
book gives explanations of various pheno¬ 
mena associate with an electromc valve 
and the physical prmctples underlymg them 
without giving elaMiate mathematical details 
and yet not creating the impression of having 
avoided mathematical treatment wherever 
felt necessary. 

First five of its thirty-three chapters deal 
with physical concepts and basic pnnaples 
of electronic emission, electron ballistics 
and secondary emission Chapters VI, 
VII and VIII are devoted to construction 
and manufacture of valves of various types 
Illustrationa are given of the machinery used 
at vanous stara of construction and of the 
test gear. Information of this kmd is not 


available m other books Chapters IX to 
XXVII deal with the hnear and non-hnear 
Lharactenstics of a valve and the usual 
circuits based upon them such as amplifiers, 
oscillators, rectifiers, etc. Frequency con¬ 
version, negative feedback and AVC find a 
chapter ea^ as also tuning mdicators and 
AGC Effects of hum due to mams voltage 
and microphones are discussed m chapters 
XXVIII and XXIX respectively. The last 
three chapters are devoted to agemg effects 
and power supply considerations 
There are nine appendices covering such 
topics as umts, D C and A C, and oscillatmg 
circuits, as also useful tables and graphs 
The book ends with a list of relevant I^Uips 
pubhcations on the subject and a reference 
list of books for further studies 
The style is simple and direct with some 
contmental influence on the language at 
places It deserves a place on the l^k-shclf 
of every one mtercsted m the practical side of 
electronics 

N B Bhatt 
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Medicinal & Industrial Aspects of Fungi 


U NDFK the joint anspices of the Society of 
Fermentation Technolof(iBts and the Society 
of Pharmacology A Fapenmental Medi 
cine India a symposium on the Medicinal 
and Industnal Aspecta of Fungi was held 
dunng August 1950 at we Indian Institute of 
Science Bangalore Seven papers reviewing recent 
developments in the following fields were presented 
(1) pathogenic fungi (2) fungi and immunological 
changes 13) culture and maintenance (4) nutrition 
and metabolism of fungi and (5 industrial aspects 
dealing with production of acids antibiotics and 
enzymes by fungi 

'Ae pathogenic fungi form a heterogeneous group 
consisting of octinomycetes certam molds and 
mold like fungi and a number of yeasts and yeast 
like organisms for which it was pointed out no 
satisfactory system of classification exists Two 
maior groups those causing (1) superficial mycosis 
and (2) deep seated mycosis were considered with 
particular reference to the more common fungus 
infections namely Aspergillosis Dermatophytoses 
Maduromycoses and S^rotnchosis 
The use of fungal infections as a means of investi 
gating immunological phenomena was the subject 
matter of another paper Considering the fact 
that the tubercle and diphtheria baciUi are more 
closely related to the fungi than are the true 
bacteria these forms it was held could be re 
gardod as connecting Imks between the bacteria 
and fungi proper some of which are pathogemc for 
man and lower animals Fungal infections should 
be considered m the differential diagnosis of 
many obscure infections It was pointed out 
that many immunological phenomena have been 
demonstrated with experimental fungal infec 
tions and the close analogy of fungal infections to 
diseases like tuberculosis and leprosy was cited 
as examples 

Culturing and maintenance of fungi with refer 
ence to their biochemical performance ( production 
of acids antibiotics and enzymes) was stressed os 
a major problem and should claun the attention 
of microbiologists dealing with fungi of industrial 
importance The advantages and simplicity of the 
m^od of studying the biochemical activity of 
fungi on sohd media by incorporating test subs 
tances like starch neutralizing agents or bacteria 
dunng growth were discussed 


The general tendency of fungi towards sponta 
neouB change under different cultural conditions 
was pointed out as an important problem for 
investigation and the necessi ty for efficien t 
methods of maintaining organisms to give repro 
ducible p<rfonnanL(.b was stressed 

Ihe nutntional and metabolic performance of 
fungi were dealt with in another interesting paper 
The peculiantieb of mold fermentation and the 
influence of envin nmentaJ conditions on these were 
discussed The adoption of more modem and 
efficient techniques of submerged fermentation was 
stressed Improvements in metabolic perfomiance 
in industry of organisms employed by nuScious 
selection of strains and induced mutaaon was 
emphasized 

The industrial production of organic acids by 
fungi using cheap carbohydrate substrates was 
discussed in another paper The production of 
citnc acid using Aspergillus ntger by the surface 
and submerged fermentation was described stress 
mg the r61e of the trace elements m the process 
fhe production of gluconic acid using shallow rotary 
drums and semi continuous fermentation methods 
and the conditions under which other acids like 
kogic and gallic were prod need were indicated 

Recent research in antibiotics has emphasized 
the need for drugs complementary or supplementary 
to penicillin isolation of potent strains is of 
utmost importance Irradiation with X rays and 
ultra violet rays to evolve suitable strains and the 
influence of substrate composition minerals and 
trace elements mtrogen source and added nutrients 
on the production of penicillin were presented in 
a paper entitled Production of Antibiotics 
The production and purification of amylases were 
discussed in a paper Production of Enzymes from 
Molds Metnods of continuous fermentation em 
ploying submerged fermentation their advantages 
over conventional methods were described Factors 
affecting the produebon of diastase by Aspergillus 
oryxas with particular reference to trace element 
nutrition and the influence of the sources of car 
bon and nitrogen in the substrate were described 
The use of antiseptics for the control of bactenal 
contamination in industrial practice and the action 
of specific antiseptics on the spurulation and amylase 
production were described 

T N R Rao 
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NOTES & NEWS 


Atomic Standards 

Tua U S National Buksau of 
StandanU U conmdenng the possi¬ 
bility of replacing the present 
standards of time, length and mass 
by a complete set of pnmary 
standards which would remove the 
need for making corrections neces¬ 
sitated by irregularities in the 
motion of the earth and for 
maintaining arbitrary standards 
( Nature, 1950. 166, 167 ) 

The establishment of primary 
standards based on atomic pro¬ 
perties could be earned out amng 
the lines adopted for establishing 
the standard of length in terms of 
the wavelength of a selected 
spectral line Preliminary mea¬ 
surements reported by the U S 
National Bureau of Standards, the 
National Physical Laboratory and 
the International Bureau of 
Weights and Measures pennit 
present defimhon of the metre as 
1.831,249 2 wavelengths of the 
green radiation characteiiitic of 
mercurv 198 m standard air To 
make this independent of possible 
variations in air density, the 
atomic metre could eventually be 
defined as a number of waves tn 
vacuo Similarly the unit of time— 
the standard secondcould be 
defined as the duration of a certain 
number of oscillations of an elec- 
tromagnebc field the frequency of 
which lies at the centre of some 
well-defined microwave absorp¬ 
tion line The ammonia molecule 
has already been used for this 
purpose in the atomic clock Its 
spectral absorptioa band has the 
constancy of the nud-frequency 
like the spectral lines in optical 
spectroscopy This is further un¬ 
proved due to the high Q of the 
ammonia gas which it about 
1,00,000 at N T P The mass unit 
could be based upon the absolute 
measurement of gyromagnetic 
ratio of the proton, making use of 
these definitions of lengtii and 
time For example, unit field 
strength of magnetic induction 
can be denned as that field in 
which protons would precess at 
the rate of 42S7*84 cycles per 
second S^larly the unit of 
current and force can be defined 
A set of working definitions is 


given as under Atomic Metre — 
The length equal to 18,31.249 2 
wavelengths from the *5,460 7532 
A" line of mercury 198 in standard 
air Atomic Second — The time 
required for 2 38,701 X10* oscilla¬ 
tions of the 23,870 Me or 3,3 line 
of NH| Atomic Ampere — The 
current flowing in an infinite 
solenoid of 1,000 turns per atomic 
metre which gives proton nuclear 
resonance at a frequency of 
53,505 6 cycles per atomic second 
in a sample located at the centre 
of the solenoid Atomic Newton — 
5 million times the force exerted 
on each atomic metre length of 
either of the two infinite parallel 
wires separated by one atomic 
metre and carrying one atomic 
ampere AtomicCoulomb —charge 
transported by one atomic ampere 
m one atomic second, and Atomic 
kilogram — The mass which ex¬ 
periences an acceleration of one 
atomic metre per atomic second 
squared, when acted upon by a 
force of one atomic Newton 

Permanent Malnet 

Electron Microscope 

A NEW TYPE OP CONSOLE ELEC- 
tron microscope m which the 
cumbersome electromagnetic de¬ 
vices used in earlier models have 
been replaced by permanent mag¬ 
nets Im been designed at the 
Radio Corporation of America 
The new model has magnets In 
bucking arrangement or in con¬ 
figurations, disposed either radi¬ 
ally or parallel to the optical axis 
of the lens The intneate coil 
systems of the electromagnet and 
the specially stabilized electromc 
circuits with battencs lor provid¬ 
ing constant voltage to the lenses 
employed in the earlier models 
have been eliminated in the new 
de^gn by using about 4 lb of 
magnetic steel disarrangement 
has made the microscope very 
much simpler in alignment and 
more stable in operation A cons¬ 
tant resolution on all accelerating 
voltages can be obtained, a factor 
useful in the calibration and 
standardization of electromicro¬ 
graphs Focussing m earlier models 
is done by slowly varying the 
current feeing the objective lens 


whereas In the new model the 
accelerating voltage can be varied 
(through a known range) to get 
shaip eloctromicrograpns since the 
lenses are of permanent type 
The model has, however, limited 
applications as its magnification 
range is between 1500 X and 6000 
X and the resolution is not better 
than 100 Au The instrument 
would be useful in industry for the 
solution of a variety of problems 
such as rapid and easy determina¬ 
tion of particle sue, thickness of 
films, etc 

Synthesis of 

Ethylenlc Compounda 

A NEW METHOD PORTRESVNTHESIS 
of unsaturated compounda. parti¬ 
cularly those centring one or 
more ethylenlc groups adjacent to 
a carbon atom, has been recentW 
developed {Chem Age 1950, 63, 
91) Alkyl lithium derivatives 
are first prepared and these are 
made to react with the secondary 
components 

Isobutenyl bromide reacts readi¬ 
ly with lithium metal in dry ether 
Carbomzaiion with excess sohd 
CO. and isolation of the products 
yield a mixture of 2 5 dimethyl- 
nexa-2 4-diene, ft p-dimethyl- 
ac^lic acid and pborone 

The method is a complement to 
the procedure employing acety¬ 
lenic precursors and provides a 
new route for the synthesis of 
many types of cthylenic com¬ 
pounds which ore not easily 
available 

Recant Applications of Lithium 

High price of lithium has so 
far limited its large-scale use in 
industry Recent improvements 
in supplies and production tech¬ 
niques have made available 
hwum and its compounds for use 
in lubricants, low temperature 
porcelam enamels and others 

Water-soluble lithium deriva¬ 
tives of alizanne and anthra- 
quinone type wool dyes have been 
produced with lithium carbonate 
A patent describes the use of 
lithium carbonate within the 
range of 0 3 to 3 parts per 100 
parts by weight oi ground and 
dried coffee for preserving its 
flavour and freshness A low 
temperature dry cell for opera¬ 
tion at tempmtures down to 
—60*’h has been developed The 
cell conluns Li£l for maintaining 
theelectrolyte inaliouidcondition 
Flaah-light dry cells containing 
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■ach A formnhition wo r e operative 
for 100 min on a closed circuit 
test At —40“F whereas ordinary 
dry cells delivered no enerigy 
Application of lithium chlonae 
and nitrate to wheat seedUngs 
redacos their susceptibility to 
powdery mildew and brown rust 
smaller doses stimulate growth 
1 inely powdered lithium fluoride 
prevents explosion of xmxtures of 
methane and air The ad 
sorbent property of lithium 
hydroxide can be made use of in 
the preparation of gas absorbents 
by nuxing one part of lithium 
monohydrate with 4 parts of 20 per 
cent sodium silicate solution and 
dehydrating The mass is porous 
and does not become gummy 
with use 

Lithium hypochlonto la a solu 
ble stable solid chlonne blasch 
and loses only about 2 per cent of 
available chmiine in 53 days as 
against 30 per cent lost in 40 
days m the case of sodium 
hypochlorite (C r / 1950 126, 
1421) 

Sllvar-lined Oiecnlcal Plant 

IHB wider USB OF SILVER IN TRB 
construction of chemical plant has 
hitherto been hampered by cost 
constderations Recent experience 
has shown that on account of its 
valuable properties silver can be 
more economically employed even 
at current price levels in chemical 
electrical and food industries with 
advanU^o The high initial cost 
of the plant is largely offset by the 
rocoveiy value when a plant or 
vessel 18 taken out of commission 
(Chem Ag$ 1950 63, 196} 

The heat transfer characteristics 
of silver and silver hned chemical 
plant compare favourably with 
those of nickel or stainless steel 
The high thermal conductivity of 
silver coupled with its freedom 
from corrosion enables very high 
overall transmisuon coefficients to 
be obtained To overcome its 
mechanical weakness and liability 
to sulphur tarnish silver u alloyed 
with copper and other metals For 
use under corrosive conditions 
however 99 99 per cent silver is 
preferred In the construction of 
tubes and coils subject to low 
working pressures maanve silver 
can be used to make up for the 
tensile strength For service at 
higher preuurea silver tubes and 
pipes are backed with a stronger 
metal by drawing down together 
a pair of heavy ig^led tabi» one 
of silver and the other of base 


metal In heat exchangers the 
silver tubes are expanded to fit 
tightly m the tube plates which 
are usually of base, metal sheathed 
with silver on the contact face and 
through the holes Mild steel 
vessels can also be nven a bended 
lining if the steel well is not too 
heavy Bending is however not 
possiblo in thick walled vessels 
such BB high pressure autoclaves 
the meth<^ adopted is to make 
the lining slightly over sized and 
press it into place 

Uniform coatings of silver as 
thm as 0 001' or thinner c:an be 
applied by electro dtposition or 
metal spraying but are too porous 
for chemical process work A pro 
mismg method is the cladding of 
a silver sheet on a base metal 
plate before fabrication This 
would considerably reduce the 
imtial cost of silver lining and 
extend its range of application 

Evaluadon of Metai Finishes 

Thb instruments and tech 
mques which have been develop 
ed for the evaluation of surface 
roughness of metal finishes are 
desenbed and their possiblo use 
fulness to the metal finisher 
assessed m a paper presented at 
the recent 37th Annual Convon 
tfon of the American Electro 
platers Society 
The microscopic methods such 
as the Schmaltz light cutting 
technique and those involving per 
pendicular or taper sectioning are 
of limited utility smeo these are 
limited by optical factors to give 
a resolution of about 8 micro 
inches only It is possible to 
extend the microscopic methods 
to nve a resolution of one micro 
inch when they are used in con 
junction with interference pbeno 
mena The Zeiss interference mi 
croscope is useful in the study of 
surfaces having a roughness range 
of 2 to 80 microinches The 
surface can be inspected without 
special preparation at a magni 
fication of 664 X and can be 
scanned by moving the specimen 
with a mechanical stage Proper 
interpretation of the interference 
patterns permits the making of 
measurements in three directions 
from a single observation Photo 
graifliic rM.orda can be made of 
areas 0 007' dia The microscope 
can be used on soft materials 
exact peak to valley measure 
meats can bo made and a better 
idea of the general texture as well 
as Uie exact details of the surface 


imperfections such as scratches, 
nodules and pits obtained tor 
matte surfaces and internal 
measurements electromechaiucal 
roughness gauges actuated by a 
tracer arm equipped with a 
diamond stylus have been success 
fully employed over rangm of 
0 5 to 3 000 microinches Plastic 
replicas which are easily and 
economically prepared can be 
ubtd withumpfe optical projectors 
for the comparison of surfaces 
igainst accepted standards down 
to about 2 microinches Expen 
mental methods for obtaining 
numencal values of roughness 
from plastic replicas have been 
desenMd but commercial insbii 
ments for this purpose are not yet 
available The electron micros 
cope 18 a potent tool for the study 
of surfaces but high equipment 
costs and involved opmtional 
tochmqucs linut its general 
utiUty 

Photo tranaltor 

A NEW TYPE OP ELECTRIC RYE 
much Simpler smaller and sturdier 
than the present photo electnc 
cell and capable of performing 
most of the functions of on ordi 
nary vacuum tube is being per 
fected at the B$UTBlepkoneLabofa 
tones ( f Franhltn Inst 1950 
249, 516) Because of their 
smaller size and long life the 
photo transitors should find 
many apphcations where it is not 
practicid to use the present 
photo electric devices 

The apparatus consists of a small 
cylmder of the size of 0 22 calibre 
rifle cartridge containmg a piece 
of gennamnm In a small dimple 
ground mto one side of the ger 
manium disc rests the tip of a vnre 
(the collector) At uus point 
the disc is only loVn ' thick Light 
focussed on the opposite undim 
pled ude of the disc can control 
the flow of current in the wire 
thus making a control device 
similar in function to a photo 
electnc cell 

fhe photo transitoT bos a high 
power output for a photo electnc 
device in some cases enough to 
operate a switch directly without 
prainunoiy amplification and 

S Lves good response to a rapidly 
actuating lignt source It u 
scDtttive to hght given off by 
ordinary mcandeacent light bulM 
and IB well suited to operate with 
these with good fidehty Another 
important property of the device 
is its low impedance 
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Fracttonal Weights from 

Zlroenlum 


1m mcbmt ybau platinum and 
aluminium fractional weights are 
substituted with tantalum and 
gold ones More recently iirco* 
mum has been found to offer some 
advantages over these metals 
(J Ffankhn Intt . 1950. 260, 39 ) 
Zirconium satisffes the rigid 
speclficatlona for such purposes 
and IS available in sufficient 
quantitios in a high state of punty 
As ^e melting pomt (i 857"- 
1,860^ ) IB not high, the metal 
can be fused easily Its buoyancy 
correction is +0*041 mg m com¬ 
parison with —0 070 mg for 
tantalum and +0 302 mg for 
aluminium 


Four small weights, 50 mg. 
20 mg . 20 mg ( one dot) and 
10 mg. were produced from one 
sq cm sheet of the metal weigh¬ 
ing approximately 0*077 ^ 
They were cleaned with redisblled 
alcohol, allowed to dry at room 
temperature ( 32"C ) for two days 
£ (100 mg ) drconium was com¬ 
pared with the fiducial weight 
by the method of substitution 
t^ng BIX observations, the lapse 
of time between the first and the 
last being 18 S months The 
difference noted was ^0 002 mg 
Composite values represented by 
£ (100 mg ) Zr were also deter¬ 
mined before and after inter- 
compansons The cahbration 
data for the Individual pieces were 
m agreement to the nearest micro- 
gram Control determinations on 
the standard centigram (S 10 mg ) 
and their intercomparison with 
zirconium weights gave identical 
valoes (10 mg ) Zr — (S 10 mg ) 
— 0000 mg 

It would be advantageous to nse 
zirconium specially for the deci¬ 
gram and centigram groups of 
weights Aluminium may still 
be employed for the milligram 
group to maintain a suitable rela¬ 
tion oetween area and thickness 


Strain Taster for 

Robber Products 

An automatic precision strain 
testing machine for evaluation of 
rubber and rubber-like compounds 
has been developed ( 1 FrankUn 
Ifui, 1950, 260, 62) 

This tester measures the per¬ 
centage elongation of a virtually 
motionless specimen at a definite 
time after the application of a 
pre-choeen s tr es s This stress is 
detenmned by loading the speci¬ 


men friction-free in proportion to 
its thickness m miilimeteiB It 
predicts the cure time required to 
give a desired percentage elonga¬ 
tion Precise measurement of ex¬ 
tension set for a speafied stress 
may be obtained since specimens 
can be stressed for a uniform time 
interval Effect of storage on 
elasticity can now be obtained 
from one batch only per cure 

The machine is automatic and 
any unskilled operator can easily 
obtain all data needed for evalua¬ 
tions The automatic property 
of this tester reduces human errors 
to a minimum and a timer 
accurately controls all compo¬ 
nents of an operation cycle The 
maximum operation period is only 
80 sec The protective con¬ 
trols give warning when an opera¬ 
tion is abnormal, indicating that 
the data for that particular cycle 
are not to be used Also, no 
change in weight loading for a 
particular cycle is possible sinco 
a solenoid locks the weight com¬ 
bination 

A Simple Microculture Slide 

An inexpensive and easily 
manipulated slide for microscopic 
exaimnation and microphoto- 
|r^l^ 18 described ( Science, 1950, 

The slide which is used in con- 
1 unction with 18 mm cover sUps 
IB a standard l'x3' glass slide, 
3 mm thick with an uncxilished 
channel wide and slightly less 
than 1 mm deep, located }' from 
one end of the ^ide Cover sbps 
and slides arestenhzed separately, 
and immediately pnor to use a 
cover slip is ploc^ over the 
channel without cement or wax 
of any kind, thus forming a small 
open chamber Melted seeded 
agar is allowed to flow under the 
cover slip by capillanty until 
part of the space is filled The 
inoculated culture slide may then 
bo inoculated in a moist chamber 
such as a Petri dish contaimng a 
piece of moist cotton 

The slide makes possible the 
rapid production of temTOrary 
mounts and gives satisfactory 
permanent mounts 

New Flow Valve 

A COMPACT. GLANDLESS. FLOW 
valve which can be remotely 
controlled by pneumatic, hydrau¬ 
lic or olectneal means has been 
designed at the Ttflmcifi Langley 
Laboratories (Ckem Age, 1950, 
187) 


The valve consists of a central 
body, sphorical at the input end 
with a sapply hole dnlled through 
It The hole connects with a 
piston chamber at the outlet end 
of the component, in which moves 
a sphericaJly ended and mush¬ 
room shaped piston A bypass 
connects the u^tream end of the 
piston to the outlet of the valve 
When the bypass is closed, the 
pressure built up against the 
piston 18 greater than the flow 
pressure acting on the down¬ 
stream end and this moves the 
piston to close the mam flow 
Opening the bypass relieves the 
load on the puton which moves 
back, opemng the flow passage 
to the main fluid flow 

The small cross-sectional size of 
the valve enables it to be installed 
in a pipe run without requiring 
special clearances between adja¬ 
cent pipe and the straight through 
flow avoids pipe bends or cons¬ 
trictions The valve being gland¬ 
less. there is no nsk of fire when 
inflammable bquids are handled 
Danger of corrosive liquids affect¬ 
ing the valve components is 
obviated since it can be fabneated 
from any material—even glass or 
carbon Without power services 
a remote control can be obtained 
by utilizing the fluid flow pressure 
Electncally operated, the valve 
will control flows of 30 g p m at 
pressures up to 500 p s 1 using 
only 0 33 amp from a 24 v 
suraly 

The possible applications of the 
valve include handling of corrosive 
matenai, remote control of water 
or gas Bupphes and fire sprinkler 
systems using the valve operated 
from fusible plugs to supply water 
immediately at high prMures 

Newsprint from Indian Woods 

Investigations on raw matb- 
rials suitable for the manufacture 
of newsprint in India earned out 
at the Forest Research Institute, 
Debra Dun, have revealed that 
satisfactory mechanical pulps can 
be product from paper mulbery 
(BroussoneSta pap^fera ), a fast¬ 
growing broad-leaved species 
which can be easily cultivaM on 
a large scale in the country 
(JndumForesiBMeHnNo 143). 

A senes of grinding experiments 
on the wood were coniM out to 
arrive at a suitable combination of 
various process vanables which 
would yield news grade mechanical 
pulp posseming maximum strength 
prop^es Hotgrinding (between 
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65** and ) and a pocket pre»- 
rare of 16 8 lb per m in gave 
laiger production of pulp per unit 
time and the palp Km better 
strength prope^es than those 
obtained by cold grinding Beyond 
80*^ and at higher pressure the 
pulp 18 darker in shade, has 
poor strength properties and high 
power consumption although the 
rate of production increased 
Bdill-swe teats made with a 
mixture of 70 per cent mechanical 
pulp and 30 per cent bleached 
bamboo pulp showed that the 
strength characteristics of the 
newspnnt were practically the 
same as those of imported news¬ 
pnnt The colour and formation 
(look-through) of the expen- 
montal newsprint were supmor 
and its quail tv was softer than the 
foreign sample The paper gave 
a successful pnnting tried except 
for the ink absorption which was 
rather high This could be brought 
down by proper calendenng 
The Indian Ptcea morxnda 
I spruce ) and A lues ptndrow ( hr) 
were also found suitable, but due 
to heavy fellings of these species 
from the more accessible areas and 
the difficulties and cost of trans¬ 
port from more remote areas, 
their utilisation is considered un¬ 
economical A detailed held 
survey to collect information 
regarding available supplies and 
coste of these species, debvered to 
a mill Bite is recommended to 
ascertain their potentialities 

Battery Separators from 

Indian Wooda 

Experiments conducted at the 
Forest Research Institute Dehra 
Dun, on the possibility of manu¬ 
facturing battery sepajators from 
Indian woods are described in 
Indian Forest Bulletin 147, 
published recently The following 
timbers were investigated deodar 
{Cedrus deodara), hail (PtaiM 
gjrceisa ). spruce (Picea monnda ) 
and fir ( Ahies pindraw ) The pre- 
treatment consisted of bolliag tiie 
separators from these wooda in 2 
DM cent caustic soda for 2 hr 
followed by repeated boiling in 
water and thorough washing in 
cold water after each boiling and 
finally bleaching in 10 per cent 
■ulpharic acid for 24 Jhr and 
washing Deodar nendejpp many 
as 10 washings to lemonMdkali 
Some of the separators of fir and 
deodar were farther heated with 
glycerine containing 10 gm of 
thymol 20 gm of lemongrasa 
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oil for 15-20 min at 115*’-20*C 
The treatment appreciably chang¬ 
ed the electneal refistance of the 
separators which compared favour¬ 
ably with that of Port Orford 
cedar (0*045 ohms) after 7 weeks' 
immersion Batteiy performance 
tests showed that internal resis¬ 
tance of the cells at the 47th cycle 
was of the same order and magni¬ 
tude as in the case of Port Orford 
The discrepancies in the voltage of 
the cells as directly measured and 
as derived from the cadmium 
potentials of the plates were 
negligible The cells recorded a 
normal cadmium potential p^ 
gress during the discharge The 
voltage vanation at high current 
discharge was not erratic and the 
diffusion of the electrolyte was 
normal without any internal 
short circuiting Tests conducted 
over a period of a year and a half 
showed that the condition of the 
plates was good in the case of 
spruce separators and fair with 
those of ix The plates of cells 
fitted with Port Urford cedar, 
deodar and kail separators became 
brittle The bursting strengths 
of fir separators were the heat 
followed ^ those of spruce and 
deodar Iney were better than 
Port Orford cedar separators in 
this respect Glyconne treated 
separators gave higher strengths 
Sediment deposits in Port Orford 
cedar were maximum, followed by 
deodar and kail 


Realnoua Wood Adheslvoa 

Tannins extracted from bares 
of Acacia molhsstma (black 
wattle ),Eucalyptus crebra (narrow 
leaved red ironbark), CallUrts 
glauca (white cypresa pine) and 
CaUitns calcarata (black cypress 
pine) and from the wo<mb of 
Euctdyptus redunca ( wandoo) and 
Eucalyptus constdeniana have been 
investmted for their use in the 
production of wood adhesives 
l^Austrahan J App Sc, 1950, I, 

The rates of condensation of 
these tannins with 8 per cent 
formaldehyde were assessed by 
measuring the gelation times 
Calcsrata tannin was the most 
reactive, a 40 per cent solution 
gave a gelation time of 65 min 
at 4 5 pH C glauca, A moUissima 
and E redunca tannins came next 
in the order of their reactivity 
There is a rapid change in gelation 
time with formaldehyde concen¬ 
tration up to about lO per cent 
Good odnesivo strengths are ob- 


tauaed within this range Reactiv¬ 
ity IS similar at pH values of 2 
and 8 

Adhesives were prepared by 
two methods In the first method 
a resin was prepared by heating 
a solution of the tannin extract or 
its alcohol-soluble fraction with 
formaldehyde in aqueous alcohol 
The odhraive was prepared from 
this resin by adding paraformal¬ 
dehyde, alkali and filler The 
ream hu a shelf life of 15 days at 
25''C and of several weeks at lOX 
In the second method the adhesive 
was obtained by adding parafor¬ 
maldehyde and filler to an alkaline 
solution of the tannin This 
solution does not gel on standing 
but some tannins give a preci¬ 
pitate which can be delay^ by 
adding glycerol 

Different formulations were 
tried for cold press and hot-press 
adhesives Brat cold set adhe¬ 
sives were obtained from ^ mollis- 
stma and C calcarata tannins 
Compared with commercial resor¬ 
cinol-formaldehyde and urea-for- 
maldehydc adhesives, these tan¬ 
nins require a short assembly time 
and have a short pot life Their 
bond strengths are lower except 
that in resuitance to boiling watW 
the tanmn adhesives are far 
supenor Satisfactory hot-press 
adnenves were obtained from A* 
mollissima, C calcarata, C glauca 
and E crebra tannins living 
shear strengths and wgler resis¬ 
tance similar to the phenolic 
resins used in industry They set 
m a short time at lower tempera¬ 
tures than the phenolic adhwves 
unless these contain a polyhydric 
phenol or are catalysed with 
strong acid The resinous adhe¬ 
sives require relatively little for- 
maldelyde. the quantity varying 
from 4 to 8 per cent on the weight 
of tannin extract The drawback 
of short pot life is offset by the 
ease and simplicity of preparation 

Mortars in 

DulMing Gonatroctlon 

A VARIETY OF MORTARS ARB USED 

in building work and the one 
chosen for any particulsr class of 
work has to be a compromise, smee 
no one mortar possesses all the 
desired mperties Recommen- 
datlons, rtaiod on experimental 
trials, are given in a bulletin 
recently issued by the Baildlng 
Research Station of the Depart¬ 
ment of Scientific Research, Lon¬ 
don f Nsliofial Buildtng Studies, 
BuU No 8, price li ) 
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Good working quAlitiet, water 
retention and fnmom from major 
cracking are useful characteriatice 
of mortar mixes containing lime 
and those with a high proportion 
of cement give early stren^ and 
durability A mortar containing 
both lime and cement has the 
best combination of properties, 
the proportions of each being 
varied to suit the particular set of 
conditions The following types 
of mixes to suit a vonety of con¬ 
ditions and purposes ore recom¬ 
mended Bnck work and block 
construcHon Cement mortar is 
recommended where dense strong 
mortar is essential for example, 
bncks used for carrying heavy 
loads or in special constructions 
below ground dam-proof course 
Cement-lime mortar (a) 1 1 5-6 
cement-lime-aggregate should be 
used with all normal types of 
constructions likely to be exposed 
to severe conditions It is not 
recommended for use with sand- 
lime or concrete bncks having a 
dry shnnkage greater than 0-025 
percent, (b) composition 1 2 8*9, 
cement lime aggregate is suit¬ 
able for building normal brick¬ 
work in spnng or summer except 
where the exposure conditions are 
severe and can also be used with 
sand lime and concrete bncks or 
concrete blocks having a drying 
shnnkage greater than 0-025 per 
cent, (c) 1 3 10-12 cement-Iime- 
aggregate is recommended for 
internal work only, under spnng 
or summer conditions This mor¬ 
tar has a low frost resistance and la, 
therefore, unsuitable for external 
brick-work Hydraulic lime- 
aggregate (1 2-3 ) IS suitable for 
norm^ bnek-work construction 
A richer mixture should be used 
under conditions of severe expo¬ 
sure Lime mortars (other than 
hydraulic) are liable to break up 
if they become frozen when wet, 
and generally should not be used 
for external work except for thin 
joints (as in masonry) or where 
the joints are pointed with a 
mortar of sufficiently high frost 
resistance Mortars for masonry 
(porous limestone and porous 
sandstones)—For bedding porous 
type of limestone or sandstone, a 
1 3 lime putty crushed stone 
aggregate mix is suitable If a 
more rapid hardening isre qmred, 
the mortar should be gauged with 
cement in the proportion of 1 3 12, 
cement lime putty aggregate 
For bedding dense sandstones or 
granite, strong mortar may be 
used Suitable mixes are 1 2-3, 


cement aggregate Rubble ma¬ 
sonry. having a 1 2 9. cement 
lime aggregate mix, U suitable in 
spring and summer, 1 1 6, cement 
lime aggregate for autumn and 
winter 

CoITm Husk «■ Cattle Pead 

PKELIICINARY INVXSTIOATIONB 

conducted at the Indian Veteri¬ 
nary Research Institute, Izzat- 
nagar, point to the possibility of 
utilizing the pulpy residue 4om 
the coffee Ytean, now a waste 
material, as cattle feed Metabolic 
studies conducted on bufialoca 
after preliminary feeding of about 
three weeks on a ration consisting 
of 1 5 lb linseed cake and 3 5 lb 
coffee husk in the mornmg follow¬ 
ed by 8 lb of wheat bran (to meet 
the dry requirements) ^ve the 
followmg digestibility cc^fficients 
for the various components 
crude protein, 33 53 , ether extract 
76-08 , crude fibre, 18 7 and nitro¬ 
gen-free extract 72 42 The nu¬ 
trients m lb per 100 lb of coffee 
husk on dry b^s were digestible 
crude protein, 3 38. total digest¬ 
ible nutrients, 42 24 

Dunng the experimental period, 
the animals maintained good 
health and no adverse symptoms 
were observed There was, how¬ 
ever, difficulty m feeding the husk 
to the animals as they were disin¬ 
clined to take it in large quantities 
on account of its unpleasant taste 
and aroma Moans of increasing 
the palatability of the material 
need to be devised before it finds 
extensive use as a cattle feed 

Sann Hemp 

Production and marketing of 
sann hemp in India are dealt with 
in a recent bulletin Issued by the 
Agricultural Adviser to the 
Government of India ( Bulletin on 
tke Marketing of Sann Hemp %n 
India, price Rs 1/8) Valuable 
improvements have been suggest¬ 
ed to obtain better yields and 
quality of fibre 

The area under the crop is esti¬ 
mated to be 5,85,000 acres with an 
average annual production of 
1 16,000 tons fibre The avenge 
yields per acre of the fibre vary 
from a&iut 3 5 md in Bombay to 
4 5 md in the Bladhya Pradesh 
and Orissa, 5 md in the Uttar 
Pradesh and IWderabad. 6 md 
in Bihar and East Punjab, 6 5 
md in Madras and 10 md in 
Bengal The three types of fibres 
arc known white. GaMjan or green 


and Dewgkuddy, which differ 
considerably in ouahty depending 
on the stage at which it is harvest¬ 
ed, methods of retting and wash¬ 
ing, and soil and climatic conditions 
of the area where the crop is grown 
Research work on sann hemp 
has been confined mainly to 
selection of better types from the 
existmg strains Kanpuf 12 conti¬ 
nues to be the best yielder Two 
more promising strains, M 18 and 
Af 35. have been evolved under a 
scheme sponsored by the Indian 
Council of Amcultural Research 
These are early matunng vaneties 
particularly useful in areas of 
scanty rainfall Experiments 
earned out in the Madhya Pradesh 
have shown that harvesting done 
at the pod formation stage gives 
the best results The fibra so ob¬ 
tained is superior from the point 
of colour, lustre and strength 
Stems which are washed and 
dned after retting yield a finer 
fibre which can be extracted as 
and when desired This is not the 
case with fibre stnppcd from wet 
stems 

Mathematical Typawiiter 

A typewriter for preparing 
mathematical reports has been 
developed at the Aeronautical 
Reuarck Laboraionee, Australia 
Two standard typewriters are 
interconnected to form a single 
unit thereby doubling the number 
of symbols available for use m 
mathematical work, foreign lan¬ 
guage glossaries and dichonanes 
and for biological papers where 
I talics are constantly used 
(Research, 1950. 3. 378) 

Two Impenal typewnters hav¬ 
ing interchangeable keyboards are 
b<Hted in an angle iron frame and 
ad i usted at exactly the same 
height The left-hand keyboard 
has roman characters and the 
right-hand keyboard is fitted with 
mathematical symbols, Greek 
letters and small figures for sub¬ 
scripts. The tabular keys and back 
spacers of the two mitchines are 
mechanically linked, the former 
by a torsion rod and the Utter by 
levers The plunger on the left* 
hand machine la operated by an 
electromagnet which presses on 
the back of the escapement 
mechanism operating on 10 V, 
D C , lupplied by a rectifier The 
traversing motion of the carriage 
IS controlled by the escapement 
mechamsm of the left-hand 
machine A small knife switch 
replaces the microewitch and 
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enabtoi the plunger of the right- 
hand machine to enter into the 
knife switch and make sufficient 
contict to operate the magnet 
To move the carnage from one 
keyboard to the other, the ty^t 
merely pulls down the control oar 
and holding the bar in the " down '* 
position, moves the carriage in the 
desired direction until it comes to 
rest against a stop The carriage 
IS then in the correct position to 
continue typing and the bar is 
restored to uie up " position 

Tabulation can be done on either 
keyboard by moving the control 
bar full down to throw a stop and 
back half way 

Aluminium Alloy 

Gastlnga & Secdona 

Two usarvL buixetins have 
recently been iseued by the 
Alorainium Development Associa¬ 
tion, London, dealing with Alu^ 
mtntum Alloy Sections for Road 
Vehicle Bodies 6* Aluminium Alloy 
Cashngs 

To meet the requirements of 
road vehicle body structures, a 
senes of aluminium alloy extrud¬ 
ed sections have recently been 
developed These sections, along 
with others selected from the 
general senes of aluminium alloy 
sectionsspociftediuB S 1161-1944, 
satisfy most of the requirements 
of body builders Simple struc¬ 
tural forms have been adopted 
from these sections and the senes 
condsts of angle bars, channels, 
top-hata and ^sections Altoge¬ 
ther 32 such seebons are des- 
enbed in the pre sen t bullebn 
which is supplemented by bnef 
notes on olummium and its alloys 
in their design and building 

Ahmsmum Alloy Castings is a 
graeral survey of the vanous 
casting methods and characteris- 
bca of the different types of cast¬ 
ings. Principles of casbng design 
are illustrated to show how small 
modificabons would go to Improve 
the design of a casting and the 
quahty of the product without 
affecting its cost and functional 
value Specified composition and 
mechanical properbes of alurni- 
ninm casting allo^ and a general 
guide to their setebons given as 
appendices to the bulletin enable 
the user to choose them to suit 
his requirements ^ 

Ugnlts Deposits In Madras 

Ltoicrm WAS dxscovemd about 
fifteen yean ago in the Vxiddha- 


calam taluk and in the Cnddalore 
taluk of the Sou^ Arcot district, 
Idadras State The total area 
proved is 16 sq miles 
The area is occupied by Cudda- 
lore sandstones of Miocene age 
composed of soft, often watw- 
logged sandstone grits and clays 
Lignite occurs as a renlar bed or 
seam having a gentle mp (roughly 
1 in 100) in an £ S E direction 
at a deptn of not less than 140 ft 
from tne surface The average 
thickness found in the various 
boreholee of the seam is 22 ft 
Assuming one eq mile-foot of 
lignites equivalent to one million 
tons, the estimate of the reserve 
Is placed at 352 milhon tons 
Mmples from the ligmte cores 
gave on analjrsis the followtng 
values moisture, 9 75-35 0 per 
cent, volable matter, 23 9-38 5 per 
cent, fixed carbon, 21 6-37 7 per 
cent, ash 7 4-32 9 per cent 

The lignite is black and compact 
when freshly obtained but cracks 
on drying and becomes dark 
brown Calorific value and general 
assay indicate that the mineral ii 
of good quality 
Lignite seams 35 ft thick have 
also been encountered In the 
Cuddalore-Pondicherry area at a 
depth of 257 ft and are considered 
to be the extension of Keyveli 
field. Strata of the same age, 
called Varkala sandstones, occur 
in Travancore and continue north¬ 
wards into Malabar and South 
Kanara ligmto beds Lignite 
occurrences are also reported near 
Beypore in Malabar at the foot of 
a cliff, at the sea shore as well as 
a few other places near Cannanore 
and Kasargod in South Kanara 

Rlc« OoltlvBeiofi In AoBtralla 

A SURVXY RECBIfTLY INSTITUTED 
by the Australian Department of 
Agriculture into the posaibihbes of 
large-scale nee prodnebon in the 
western and northern distncts of 
Australia has shown that factors 
such OB seasonal flooding of areas 
and normal rainfall were sufficient 
for extensive rice cultivabon mak¬ 
ing artificial methods of Irrintion 
unnecessary, provided suppUes of 
suitable tropical varieties of rice 
seed were available 
Water requirements for im- 
gatlng rice fields in the Murrinm- 
mdgee area are estimated to be 6 
acre-feet to the acre The actual 
amount reauired is influenced by 
the underlying geological and 
ground-water hydrological condi¬ 
tions, the season, the density of 


the crop and the layout of the 
field ^e average yield per acre 
for the last 11 years m tms area 
is of the order of 180 bma 
Throughout the area the crop is 
grown on a poor soil, shallow- 
medium to heavy clay, overlying 
a stiff clay subsoQ which previous¬ 
ly provra unproductive when 
■own to other crops The same 
soil has produced succesiinl yields 
of wheat and oats as rotational 
crops Even grain ripening and 
uniform crops nave been ensured 
by growing two improved heavy- 
yjeldmg strains of Cahro, ori¬ 
ginally mtroduced from Japan. 
Recently two new varieties sur¬ 
passing standard commercial 
Coloro in both quality and yield 
have been developed Colusa 177 
out-yields Caloro by half a ton to 
the acre and produces an even, 
dense crop with medlnm-hdght 
strong willong straw about 3 ft 
high Lady Wnghi sf Caloro 
cross-bred also produces heavier 
crops than Caloro and has the 
advantage of medium to long 
grain of good quality 

Manuxw trials have shown 
that nitrogen applied as ammo¬ 
nium sulphate is the most satis¬ 
factory ferbhzer FerblUers are 
apphed either through the manure 
box of the seed dnll or combmed 
when the nee seed is sown or big 
broadcastings in the rice bays 
after the nee has germinated 

Weed growth, a serious problem, 
has been controlled and is eradi¬ 
cated by early flooding Seed is 
sown at a shallow depu of about 
1 inch and germinated by irriga¬ 
tion in the usual way When tiie 
maximum germination has been 
obtained, the rice seedlings and 
weed growth are submerged to a 
depth of a few mches above the 
pl^t 

Cutting, threshing, winnowing 
and cieamng operations are me¬ 
chanized with ue Old of headers. 
During recent seasons, several 
fore-cut automatic heiuleri on 
crawler tractors have been used 

Eloctroolc SterUlndon 

of Foodo 

ThB XLXCTRONIC STXniLlZATTON OF 

foodstuffs is becoming on attrac¬ 
tive proposition os the amount of 
eamfcy used up in the process is 
small and the rise in temperature 
of the material it only 2 or 3 
degrees. In many cases, however, 
serious changes take place In the 
food and the prevention of these 
changes it one of the major prob- 
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lema to bo lolved bofora the 
method can be commerdaly 
adopted {Food Sc Abt, 1950, 
23.73) 

X-raya, electrons or cathode 
rays and gamma-rays can be 
employed It has been found 
that larger organisms such as 
bacteria are more easily killed 
than smaller ones such as viruses 
To kill B colt, a dose of about 
5,000 y ia required, in the case 
of vaccinia virus, about l.OO.OOOy 
is necessary Recent work has 
^own that to sterihze food 
contaminated with the usual 
forms of bactma requires a dosage 
between one and two million y 
units 

The chief problem in producing 
a beam of electrons suitable for 
stenlization purposes u the high 
voltages to m employed This 
limits the field to two machines 
with a third as a future posaibiUty 
First is the Van de draat generator 
producing a continuous beam of 
electrons at 2 Mev and 250 micro- 
amp , which can stenlue a few 
grams of food in the form of a 
disc, 2 or 3 cm in dia , and about 
0 5 cm thick, in about of a 
second The second type of 
generator is the Capacitron which 
delivers the beam at 3 Mev m the 
form of a pulse of exceedingly 
high intensity (about 25,000 amp ) 
but of very wort duration ( about 
one millionth of a second) Two or 
three of these pulses will stenlize 
several pounds of food The 
microwave linear accelerator is 
the third type emitting electrons 
with an energy of 4 Mev By 
focuBsiiig the beam, a pound 
of food, one cm. thick, can be 
sterilized m about 12 sec 

The large doses of irradution 
which are required rive nse to 
serious difficulties with regard to 
the food itself and there is nsk of 
changes in palatabUity and nutri¬ 
tive value The more stnking 
effects found are butter loses its 
colour and looks like lard. it 
becomes so rancid that it Is 
inedible Fresh red meat develops 
a purple colour and an unpleasant, 
oily, burnt taste Fresh white 
fish loses all flavour and so does 
orange juice 

Perennial Gottona 

CoNvauioN or m existing 
perennial cottons into quality 
perennials and extending the 
cultivation of suitable perennials 
in backyards, as hedge crops, as 
■ttbaldlary crops in gardens and In 


waste lands unsalted to food crops 
are some of the measures recom¬ 
mended to meet the demand for 
long staple cotton in the countiy 
(Indian Cation Growing Rev , 1950, 
4t 63 ) Environments favourable 
to the crop but not to the insect 
pests have to be created This is 
possible by shifts in planting and 
harvest dates and by developing 
areas where the meteorolopcal 
conditions will be adverse for the 
pests Resistant South American 
types like Moco, Quebradinho and 
V^ao which kill the attacking 
grub of stem weevil in all stages 
and to a limited extent the wiki G 
tkurberi which resists boU worms, 
should be tried In Madras, hy¬ 
brids have been evolved from 
crosses between Moco and improv¬ 
ed strains of Cambodia to with¬ 
stand stem weevil Five vaneties 
from South Amenca which were 
very vigorous, resistant to cotton 
stem weevil, long stapled and 
capable of atandiing up to periodi¬ 
cal pnming were teatiri The first 
generation hybnds between local 
races of hirsutum and other 
barabadense types exhibited pro¬ 
nounced hybna vigour, out-yield- 
ed the nadam type could be re¬ 
tained on the mund for three 
yean with or wiwout pruning and 
showed considerable resistance to 
stem attack Bourbon cotton, 
acclunatizod to the South Canara 
distnct, has grown into trce-like 
shrubs and is repmted to yield in 
two seasonal harvests 5 lb of seed 
cotton per bush 

Chromite Depoelte In Orieu 

Chromite deposits estimated at 
2.00,000 to 5,00,000 tons have been 
found at Nausahi in Keonjhar 
district in Onssa by the Geological 
Survey of India as a result of a 
recent invcst^tion conducted 
in the area The deposits occur 
in a one and a half mile long 
stretch of rocks in the region 
Proximity to the centres of iron 
and steel Industry and to Calcutta 
Port makes these deposits im¬ 
portant 

Paint Factories lor Madras 

The Government op India have 
accepted a proposal for the estab¬ 
lishment of a paint and a btho- 
pone factory with a production 
capacity of 10 tons per day and 
2,500 tons per annum respectively 
in Rayalaseema, Madras Inves¬ 
tigations to asseu the suitability 
of various localities in this area 


for location of these factories and 
the preparation of detailed plans 
and estimates are in progress 
Rayalaseema has abnndsmt raw 
materials used in the manu¬ 
facture of paints and varnishes 
and lithopone The production 
of these raw materials in 1948 was 
barytes 17,076 tons, steatite 244 
tons yellow ochre 765 tons and 
red oxide of iron 1,075 tons 

Radioactive Materials & 

Stable Isotopes 

Radioactive materials and sta- 
hle isotopes from natural sources 
or produced by irradiation are 
finding extensive application In 
fundamental and applied research, 
but information on these materials 
18 not readily available for want of 
a consolidated catalogue A list 
of the available isotopes and 
radioactive matcnals recently 
issued by the V K Atomic Energy 
Research Establishment at Har¬ 
well deals with the preparation 
and use of radioactive materials, 
advisory and field experimental 
services, health hazards and data 
on the radiationB emitted by the 
materials p and y ray sources 
for radiography and therapy are 
also included and details refpirditig 
packing and transport of these 
matenaU are given The users 
of these materials for experimental 
purposes are strongly recommend¬ 
ed to discuss the exj^ment with 
a representative of Radiochemical 
Centre, Amersham, or A E R H , 
Harwell England, to avoid waste 
of time and prevent wastage of 
active material 

The Intemational Council of 
Scientific Unlims 

A DESCRIPTIVE PAMPHLET ("A 
Description of the International 
Council of Scientific Unions" 
Gonville and Cains College, Cam- 
bndge, England ), recently pub¬ 
lished by the Internatioiial 
Council of Scientific Unions, gives 
an account of the histonr, present 
status and activities of the Council 
and affiliated bodies and umons 
The Information is prlmanly in¬ 
tended to stimulate the interest 
of nonadhering countnes and 
organizations and the younger 
generation entering the fields of 
the natural sciences and includes 
the history and functions, com¬ 
missions, publications, assemblies, 
statutes, annual contribution, 
member countnes, existing agree¬ 
ments with other organizations 
and present office bearm 
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Board of EntlnMrinft Reaaarch 

At 1T4 INAUGURAL MRETINO HELD 
in September 1950 under the 
chairmanihip of Shn A N Khosla 
the Board of Fngineering Research 
discussed ways and means of 
initiating and promoting research 
in various branches of engineering 
It was decided to undertake a 
detailed survey of the existing 
facilities for tackling problems 
facing state organisations and 
industries live ixpcrt commit 
tecs on (i) civil and structural 
engineering (ii) mechanical engi 
ncermg including machine tools 
(ill) electrical and radio engineer 
ing (iv) hydraulic engineering and 
(v) aeronautical engineenng were 
constituted to draw up detailed 
proposals regarding the linos on 
which research work in vanous 
branches should be initiated 
The Board discussed an offer 
from two industnahsts to donate 
substantial sums of money towards 
the establishment of two post 
graduate engineering research ins 
titutions A sub comnuttee was 
formed to examine the proposal 
in detail 

Brltlah Scientific Publlcatlone 

The Royal Society Tnporma 
tion Services Committee have 
brought out a valuable handbook 
listing scientific journals of the 
Kingdom publishing on 
gmal scientific papers or critical 
reviews It mcludis a short 
descnption of the contents of the 
journal its frequency of issue the 
current volume number subbcnp 


tion sue and other useful parti 
culars of over 200 journals Ihe 
index gives abbreviations for 
titlesof thejournals taken from the 
current World List of Pertodicals 
Coupled with the Bihhography 
of Scientific Pubhcations for ^oiUk 
Asia brought out by USFSCO 
this handljNMk would serve as a 
useful compendium for scientific 
workers and libraries in India 
The handbook is published by the 
Cambndge Umversity Press and 
IS priced 2s 6d 

Announcements 

Buildinfi Research Congress — Bn 
tibh professional institutions and 
learned societies are sponsonng a 
congress on building research to 
be held in London from Sept 11 to 
20 1951 The purpose of the 
congress u to review the progress 
made in research in relation to 
architecture building and the 
associated branches of civil cngi 
neenng Papers are invited from 
Tcsear^ workers from overseas 
Further details are available from 
the Organizing Secretary Building 
Research C ongress 1951 Building 
Research Station Bucknalls Lane 
Watford Herts Fngland 

the Registry of Rare Chemicals 35 
West 33rd Street Chicago lists 
the following wanted chemicals 
phosphory] ffuonde feme bro 
mide ( anhydrous) ferrous bro 
mide ( anh ydrous) zinc carbony 1 
ammonium cyanide p ammo 
ethylbenzene y aminobutyne 
acid 2 phenylcydohexanonc 3 
methylpentanol 3 acetylcyanide 


5 mcthylisoquinolme acetyl phos¬ 
phate pernuoroadipic aad n 
decyl mercaptan n hexadecyl 
mercaptan methyl vinylsul- 
fonate methyl isopropenylsul 
fondle penllic acid scymnol, 
and comferyl alcohol 

The Inlernaltonal Union of Geodesy 
6 * Oeopkystet will hold its 9u 
(yonerd Assembly in Brussels from 
21 st August to 1 St September 1951 

Indian Science Congress 1951 — 
TIk thirty eighth session of the 
Indian Science Congress will be 
held in Bangalore during Janu 
-iry 1951 and not in Calcutta as 
announced earlier 

Dr h h Majumdar Indian 
School of Mines and Applied 
Geology Dhanbod has been 
swardra the WiUiam Camphell 
Fellowship by the Columbia Uni 
vcrsity and the Fulbnght Travel 
(frant by the Govemment of 
USA £>r Majumdar wiU carry 
out research on flotation of 
minerals under Prof A b Taggart 
at the Department of Mineral 
bngineenng Columbia Umveraity 

Dr J N Mukherjee has boon 
appointed as the Director and 
the Head of the Division of 
C hemistry Building Research Ins¬ 
titute (C S I R ) Roorkee 

Nuffield Foundation Travelling 
FeuovLskxps 1951 52— The last 
date for receipt of applications 
for the fellowships has been 
changed from 31st March 1951 
to 28th 1 ebruary 1951 
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RICE RESEARCH 

Examination of improved types op paddy for 
their yield performance has been an important 
feature of the work earned out at the Central Rice 
Research Institute, Cuttack, dunng the year 1^-49 
As a result of this work two early maturing and 
high yielding varieties of paddy of Chinese ongin 
suitable for cultivation under conditions obtaining 
in Onssa, have been discovered These vaneties 
mature in 100 days and have been found suitable 
for the second crop when planted after imd- 
Uecomber (and transplanted within 30 days) 
The yields vary from 1,000 to 1,800 lb per acre thus 
ensuring the average total yield of about 3,000 lb 
per acre without manure and 4,000 lb per acre with 
manure 

82 improved types were tested for yield perfor¬ 
mance dunng the year against suitable controls and 
12 varietal trials were conducted Of the Onssa 
htalx vaneties Bemhog gave significantly higher 
yield than B 76 and N 136 Ptr 7 and DCA 14 
recorded 25 and 23 per cent increase in manured 
plots over the unmanured ones China 45 and 47 
and two Madras types PTB 10 and Co 13 gave 
signihcantly higher yields than the local Bentkog 
The yield data were analysed and the genetic 
variability component of the progeny varieties 
estimated This was found to be signihcant at 
5 por cent level in 5 established strains indicating 
8COM for further selection in these strains 
Manunal trials conducted over a period of three 
years for broadcast and transplanted paddy 
indicated a significant response to manunng by 
groundnut cake and ammonium sulphate Trans¬ 
planting gave higher yield than broadcasting, the 
advantage being more apparent with the late 
vaneties Ammonium sulphate applied in a smgle 
dose at the transplanting stage for early matunng 
varieties and in two doses for the late vaneties 

f [ave the maximum response The average increase 
n yield per lb of nitrogen was 15-0 lb when applied 
at w lb per acre and 10*2 lb when applied at 40 lb 
per acre Application of limo also gave an average 
increase of 16 lb per acre for every cwt of lime 
applied Application of phosphatic fertiliser in 
general results in i Qcreased yields In the presence 
of nitrogen-fertilisers, however, phosphatic appB- 
cation did not give any added response 
Response of the crop to spacing was mvestigated 
with two varieties, T 812 and T 1242 The yield 
decreased with increased spacing, 6* to 9' was 
found to be the optimum Trials on single and 
double transplanting showed that the yield from 
■mgle transplanting of 30-day old seedlings was 
sig^cantly higher than double transplanting of 
60^y old seedlings 

The Institute undertook a senes of statistical 
studies to determine the optimum sice and shape 
of plots, their arrangements in blocks and their 
comparative efficiency A 4'x4' plot had the 
maximum efficiency which decreased with the 


increase in plot size In view of the practical 
difficulties of using very small plots for yield expen- 
ments and the relative higher increase In C V with 
small plots in fields it is suggested that plot sues 
ranging from 1/750 to 1/500 acre for varietal trials 
and sizes of 1/150 to 1/1^ acre for manunal trials 
may be used 

Mycological studies dunng the year were confined 
to Helmtnthosportum disease of nee and control of 
spotting in the gram The spare suspension 
method of artificial inoculation was not found 
efficacious as H oryzae wuuldn ot sporulate under 
cxpenmental amditions A new technique was 
evolved m which the dry mycelium along with 
the spores from a 21-day old culture of the fungus 
on gram in the husk medium was dusted on to the 
moistened leaves of the seedlings 

Vanous seed treatments were investigated for 
their effect on the viability and germination of 
seeds Mercunals like Agrano, Agrosan Gn, 
Granosan were highly toxic in concentrations of 
hXf lA weight of seed and no ger¬ 

mination was obtained Treatment with T M T D 
increased the percentage of germination in Co 2 
by 22 per cent 

Three types of stem borers have been found to 
attack the ncc crop in Onssa 3 
tnczrtiUus, Sesamta tnferens and Agyna sticH- 
erazpts The major damage is caused by Sekoe- 
nohtus tncerieUus Manuring decreased the inci¬ 
dence of pests Guesarol 5M ( 50 per cent DDT ) 
killed all pests 4 hr after spraying while Ganune- 
xane DO 25 ( 5 per cent benzene hexachloride) 
took 8 to 10 hr Vivifex (50 per cent DDT 
and 30 per cent CUSO4) gave the same result 
but the plants revived better than in other 
cases 

The efficacy of vanous herbicides was examined 
for the control of water hyacinth and weeds m the 
rice fields Two sprayings of the following were 
found effective against water hyacinth 2 4-0 acid 
( 28 oz in 150 gal of water per acre), 2 4-D ( 36 oz 
in 150 gal of water per acre), 2 4-D sodium salt 
(30 oz m 150 gal of water per acre) and 2 
methyl 1-4 chlorophenoxy acetic acid (15 lb in 
150 gal of water per acre ) 30 species of weeds 

in the field bunds were sprayed with methoxone (10 
per cent solution), Chloroxone (80per cent powder) 
and Tufor (70 per cent acid powder) Three 
concentrations of the chemicals were employed 
Spraying was done twice with an interval of 10 days 
between each spraying None of the grasses and 
CyperaceoB weeds was affected Weeds belonging 
to M^aeeae and Sterculaceas showed a high 
degree of response while two weeds of Ttltacs^ 
were not affeetp'^ All Vxtacioe were easily affected 
Of the 4 wee J0i Legumtnosaet only one, i e Sesbanta 
acuUata, snowed some response, Cazzia tora re¬ 
mained unaffected and Mtmoza pudtea was portly 
affected The most commonly occumng weeds, 
CffAon zparMofut and Euphcflna sp , remained 
entirely unafmeted 
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TIN RESEARCH 

Durino thb year 1949. experimental work at 
the Tin Research Institute. England, hat been 
concentrated on improving the quality of tin plate, 
bronxe and bearing alloys and on the electrodcposi- 
tion of tin and tin alloys 

The application of the Francis thickness tester 
to the measurement of electrolytic and hot-dipped 
tin-plate coatings has been studied An los^- 
ment built for this work has proved useful and 
reliable The possibility of obtaining new bearing 
components by powder metallurgy are being 
examined as this method offers a combination of 
properties not obtainable by ordinary casting 
melmoda Factors affecting the life of tin-base 
bearing metals are being investigated and two new 
machines are being set up to assess the performance 
of alloys Electx^cposition of tin-alloys (tm- 
zinc tin-lead, tin-copper etc ), developed at the 
Institute, has proved useful on steel chassis of 
radio sets, on bolts and nuts and parts used in the 
cycle and automobile industnes The coatings 
have also been adopted as a finish for steel curtain 
rails, steel skates, electric signalling apparatus and 
heat exchange equipment Tin-codnuum alloy is 
found to be rust resisting. other similar alloys are 
also being developed Apparatus has been designed 
for assessing the importance of variables under 
manufacturing conditions and on the corrosion 
resistance of tin plate 

Dunng the year under review, new offices of 
the Institute wore opened in the United States. 
Belgium and Holland to extend the service of 
technical information and assistance to tm-consum- 
ing industries The new buildinn under cons- 
tnictiun at Green ford, England, to nave additional 
space for the headquarters and laboratories ore 
neanng completion 

Several useful publications covering all the 
major applications of tin have been pubUshed by 
the Institute dunng the year Of these Tin S* 
Its Uses, ffoHtnntMg and Notes on Soldering have 
evoked wide interest 


ACTIVITIES OP THE BUILDING RESEARCH 
UNIT ( C S.I R. ). ROORKEE 

One or the important research projects undsr- 
taken by the Unit during the year 1949-50 was 
on the use of indigenous materials in building 
better houses at a reasonably low cost A bulletin 
on this subject ( Low Cost Houses ) has been issued 
by the Unit Further attempts are being made to 
r^ucc the weight of the roof tile to effect an 
economy in the fromowork Light-weight ame- 
gates such as overburnt bneks weighi^ half as 


much as the clay are being introduced to replace 
a part of the clay Work is in progress on the 
utilisation of lime-sludge (a factory waste) as an 
earth stabilizer, 2 to 5 pv cent bme-sludn with 
3 to 5 per cent sodium silicate has good ataDillsing 
properties The effects of different salts on the 
ph)wcal properties of soils have been studied 
Another important proj ect initiated hy the 
Chemistry Section of the Unit is the study of prob¬ 
lems connected with the manufacture of bneks 
A number of bricks and bnek-earths from oU over 
the country have been analysed and samples of 
bneks prepared under umform conditions have 
been examined for their physical characteristics 
Soli survey studies were carried out in the air¬ 
field at Hindon (Ghaziabad) for the £ngineer-in- 
Chief. Army Headquarters, New Delhi, to Improve 
the bearing capacity of the soil 
Problems connected with prefabricated honsea 
were investigated jointly by the Unit and the 
National Chemical Laboratory. Poona A mould 
grease constating of grease and graphite, castor oil 
and aluminium stearate has been prepazwl for the 
new concrete moulds used in manufacturing pre- 
fabneated blocks from foamed concrete Cement- 
fibre boards have been made from organic fibres 
such as coir, sisil and Jute and mastic compounds 
for jointing the prefabricated wall panels. 


TATA INSTITUTE OP FUNDAMENTAL 
RESEARCH, BOMBAY 

A PROGRAMME IN COSMIC-RAY RADIATION STUDIES 

at high altitudes with specially designed photo¬ 
graphic plates IS being undertaken by the Tata 
Institute of Fundamental Research, Bombay, in 
co-operation with Dr Peters of the Rochester 
University. USA The observations will be con¬ 
ducted at Bangalore to start with, where arnmge- 
ments for the supply of large quantities of hydrogen 
at high pressure, required for the experiments, are 
available The data so far obtained during high 
altitude flights with balloons at Bangalore have 
been analysed and the results are being published 
A further programme of flights at Bangalore is to 
be undertaken and in addition to the flights which 
will be made for the study of cosmic ray intensity at 
high altitudes, separate nights will also be mode for 
the study of temperatures in the upper atmosphere 
In addition to the non-recumng pant of 
Rs 30,000 which the Department of Scientific 
Research has sanctioned to the Institute on the 
recommendation of the Scientific Bfanpower Com¬ 
mittee for increasing the laboratoiy fscUitlea, a 
recurring grant of Rs 12,250 has also been sanc¬ 
tioned to the Institute for the year 1950-51 for the 
institation of 10 additional stuaentahips 
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INDIAN PATENTS 


The following is a list of a few of the Patent Applications 
notified as accepted m thcGazeiie of India, Part II, Section 1, 
for August and September 1950 


PhwHf Jk PlMtlclMffv 

41223 Improved plaatic moulding compositions 
IncorporaHng ooraies of dlkdltne tank metal to 
the exUnt o/ 1 /o 20 ^ cent by the weight of 
restn — I C I Ltd 

Organic Chsmlmis 

42767 Manufacture of sulphuric esters of the Icuco 
derivatives of vat dyestuffs and anthraqulnone 
dyestuff mtermediatra Reacting leuco dertvattves 
of vat dyestuffs and antkraqutnone dyestuff tnter^ 
mediates Reacting the leuco derivatives of vat 
dyestuff with 50, in presence of N-alhylphtha- 
Itmtdine — 1 C I Ltd 

42853 New vat dyestufi Condensing a, a-dt- 
chloroacedianthrone with two molecular propor¬ 
tions of6-amtno~2* 4'-phthaioyalacndone —I C I 
Ltd 

43288 Preparation of acetals Condensation of 
alcohol and aldehyde ts effected in the presence 
of a Itgutd which forms an aieotropicaUy boiling 
mixture with water and one or more of the re¬ 
actants — RuhRCHBMIB AKTlBNOBSBtLSCHAFT 

41922 Chddatlon of paraffinic hydrocarbons The 
paraffin is treaM with nitro gases and nitro- 
sulphunc acid containing 70 per cent to 90 Per 
cent /ffSO, — Ruhbchbmib Axtibngbsbixs- 

CHAFT 


40968 The manufacture of a therapeutically active 
antibiotic preparation containing Pnstimeiin 
and Dulcitol from Pnstimera inaica (WiUd ), 
A C Smith, 83 m HippocraUa indxca Willd 
(Celastraceae) Roots of PnsHmera indica 
are extracted with an organic solvent other than 
petroleum ether —S S Bu atm agar, Divbxar ft 
Dutta 

40969 Manufacture of Dulatol Roots of PrisHmera 
indica are extracted with an organic solvent 
and thereafter Dulcitol is crystallued from the sol¬ 
vent — S S Bhatnagar, Divbkar ft Dutta 


FmIs ft LnbrIosntB 

41722-23 Arrangement for cleaning producer gas 
A chamber having gas inlet and provided with 
holes which 6rMJi the gas into jets and then 
bubbling the gas through water Consists of a 
cyclone with an inlet for the gas to be cleaned, 
a pipe connecting the bottom of the cyclone with 
a reservoir containing water — Das Gupta ft 
Khanita 


UstalB ft BMal ProdMa 

43279 Continuous casting process and apparatus 
Pouring moltenmeial into one end of an open-ended 
fluid-cooled staHonary mould, withdrawing the 
casting from the oppiAte end and co-ordinatii^ 


the pour-rate of the metal with the withdrawal 
rate of casting to cause continuously a cyclic 
change in the moUen metal level within the 
mould — The Babcock ft Wilcox Tube Co 

42075 Improved tin and tin alloy plating bath 
Comprising 60 to 85 per cent by weight of 4-4 
dihydroxy diphenyl sulphont, balance 2-4' 
dikydroxy diphenyl sulphone — Carnegib- 
ILLINOIS Stbbl Co 

44301 Production of zinc Using a circulating 
readily fusible metal alloy as a coohng medium 
for a pool of the molten metal — The National 
S ifBLTiNO Co Ltd 


Rsbtar ft Rebter Predacts 

41611 Production of metal reinforced rembent 
nibb^ rings and appliances embodying the 
same Supporting a metal spring coiled in a closed 
circle within an annular moulding space and 
filling the moulding spare with unvulcaniied 
rubber and vulcanising — Latex Industribs 
Ltd 


IWn—, caap ft Oiam Prodects 

41016 Manufacture of refractory material Employ* 
ing a composition containing calcined fireclay, 
plastic fireclay and alkali — The Tata Iron ft 
Stbbl Co Ltd 

TMrtUe ft Textile Products 

41843 Single yarn hand sizing machine V'arM 
passed through suing material ts spread evenly 
on a winding frame by means of rotatable screw 
rod engaging a traverser, the screw rod and the 
handle Opting the winding frame being con¬ 
nected by means of chain or gear wheels or bell 
and pulley for drive — Perez 

43309 Wift-winding machine To each bobbin 
Winding point corresponds a single control 
member for operating all control phenomena 
said control member being driven by one driving 
member common to all — Baumgartner 

43538 Fibre drafting elements used in textile 
spinning Fibre drafting element being composed 
of finely cellular oil-res%stant synthetic rubber 
having unruptured gas-fiUed cells — George 
Angus ft Co Ltd 


43000 Machine for harvesting potatoes and other 
root crops ConsisHng of a lifting share, an 
elevator and an angularly disposed conveyer 
in which the harvesting machine u detachMy 
connected to the tractor — Crawford 
42802 Compositions for aeabng electric storage 
batteries Asphalt 99 to SO per cent by weight, 
rubber \ to 20 per cent by weight, rubber in the 
form of latex containing iO to bO per cent rubber 
solid — The Electric Storage Battery Co 
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Patented Inventions of the Council of 
Scientific & Industrial Research 


COPPER-SILICON BRONZES 
Patent No 36182 

D R Malhotra, B Prakash ft B D Agrawal 

Cot>PKR-SILICON BRONZES ARB TIN-FREE ALLOYS 
poaseBBing physical and chemical properties similar 
to tm-bcanng alloys They are stronger, more 
ductile and currusion resistant than tm-bcanng 
alloys and practically all articles at present being 
made of tin-beanng alloys can well be made of 
copper-silicon bronzes, which are. moreover, cheaper 
to produce It is essential to develop such tin- 
free alloys in India as the country is deficient in 
tin 

The process for the manufacture of copper- 
silicon bronzes consists in prepanng an alloy con¬ 
taining copper, silicon, manganese and iron, adding 
the " hardner ' thus prepaid to molten copper rnd 
heating the molten met^ to allow alloying, with or 
without the addition of zinc m the end The n ^tal 
is then deoxidized with phosphor copper (15 per 
cent phosphorus ) and caat in sand or metal moulds 
It is very necessary to maintain neutral or reducing 
atmorohere dunng melting Fused borax is used 
as a flux along with the deoxidizer 


MANUFACTURE OF BENZIDINE 

Patent No 32486 

B B Dey T R Govindachari ft 
S C Rajagopalan 

Benzidine is an important intermediate for 
dyestuffs and is also used in rubber vulcanization, 
detection of sulphates in water and identification 
of blood 

Among known methods of producing benzidine 
IS the electrolytic reduction at a current density 
of about 10 amp sq dm of nitrobenzene in alco¬ 
holic solution or in a solution of potassium or 
xylene sulphonates This method has been found 
to be uneconomical and unsuitable for large-scale 
production 

The patented method is an attempt to overcome 
these cfrawbacks It consists m the reduction of 
nitrobenzene in caustic alkali solution in presence 
of a catalyst such as lead oxide and is characterized 
in that the current density used is 4 amp or leas 
per sq dm The strength of the alkali solution is 


4 to 20 per cent by weight and an immiscible solvent 
18 employed towards the end of the process to ensure 
the fullest possible reduction The process is 
earned out in an electrolytic cell made of the sheet 
of metal ( cathode ) inside which are placed porous 
diaphragms containing the anodes The electrodes 
are made of sheet iron or monel metal The porous 
diaphragms arc made of china clay, asbestos or 
cement 

The current efficiency of the process is only 
50 to 60 per cent when reduction is earned out at a 
current density of 10 amp sq dm It is 90 per cent 
at 4 amp sq dm and 95 per cent at 2 amp sq dm 


MANUFACTURE OF i^^i?>4-AMINOPH£NOL 

Patent No 33078 

B B Dey, T R Govindachari ft 
S C Rajagopalan 

Para-AMiNOPHBNOL has an extensive range of 
applications including its use as a valuable dye 
intermediate and as a photographic developer 
The present invention provides an improved 
rocesa for the manufacture of para-aminophenol 
y the electrolytic reduction of nitrobenzene and 
18 charactenzed in that the reduction is earned out 
in the presence of mercury and/or cenum or their 
salts minimum amount of mercury or cenum 

salt to be used is ) to 1 per cent of the weight of 
nitrobenzene 

The apparatus consists of a cell of which the 
cathode chamber is a vessel mode of copper, monel 
or nickel A copper salt is also added when plati¬ 
num, tin or graphite is used The vessel is pro¬ 
vided with stirrers The anodes are of lead and 
dip into porous diaphragms containing the anolyte 
Sulphuric acid 20 to 50 per cent strength, is used 
as catholyte A composition consisting of 4 2 
litres of HtS 04 ( d 1 2 b 5 gm merenne sulphate 
and a kilo of nitrobenzene will serve as a satisfactory 
catholyte The anolyte may be sulphunc acid of 
any strength between 10 and 60 per cent The 
reduction is earned out at a current density of 2 to 4 
amp sq dm at 80° to 100°C Total yields from 1 kg 
of nitrobenzene are 530 to 540 gm of ominophenol 
and 150 gm aniUne A current yield of more 
than 85 gm of ominophenol per kW hr is 
obtainable and the method fulfils the requirements 
of a good electro-chemical process 


430 



Central Food Technological 
Research Institute* 


A mongst the research institutes which 
the Industrial Research Planning Com¬ 
mittee, under the Chairmanship of 
Sir Shanmukham Chetty, suggested 
should be brought into beuig, was the 
Central Food Technological Res^uxdi Insti¬ 
tute Research m this institution was envi¬ 
saged to cover the field of saentific investiga¬ 
tions connected with foods and their relation¬ 
ship to man As such it embraced a large 
number of scientific disaphnes including 
several branches of appli^ sciences and 
technology When the objectives of this 
institute were dehberated upon by the 
Council of SaentiAc & Industrial Research 
and the Planning Committee, which had 
representatives of Industry, Saence, Food 
and Agnculture Ministries m it, the foUow- 
ing facts were prommently before them A 
number of mdustnes connected with the 
processing of food had already been estabh^- 
ed, for example flour inilhng, nee milling, 
br^ and biscuit making, ^it and vege¬ 
table procesung, country spints and potable 
liquors, starch and vegetable oils mcluding 
vatfos^f, cocogem and marganne The 
total value of factory production during the 
years 1946 and 1947, for which accurate data 
are available, was Rs 112 68 crores and 
Rs. 131 07 crores respectively, the figures of 
individual items being 


1946 1947 

(la lakhs of rapees) 


Flour milling 

1,270 

770 

Rice mining 

3 524 

3,464 

Blscoit making 

192 

244 

F^lt and vegetable 



processing 

32 

21 


1946 1947 

(In lakhs of rupees) 

Couatry spirits and 

potablu liquors 214 188 

Starch 47 26 

Vegetable oils 5,989 8 394 

including 

Vanaspaix 2,056 1,655 

M*rganne 5 8 

« 11,268 13,107 

In addition to the processing and produc¬ 
tion m India itself, trade in food materials 
forms an important feature of India's export 
and import trade The volume of this trade 
will be apparent from the following figures 
which relate to the last three years, 1947-48, 
1948-49 and 1949-50 

1947-48 1948-49 1949-50 
(in lakhs of rupees ) 


Imports 


Fuh excluding canned fish 

10 

15 

20 

Fhiits and vegetables 

390 

585 

669 

Grains, pulses, flour 

2 296 

7,323 

9,955 

Laquors 

Provisions and oilman's 

210 

168 

108 

stores 

653 

705 

769 

Spices 

363 

442 

354 

Other foods and dnnks 

290 

204 

134 


-— — 

- 



4,212 

9,442 

12,012 

Exports 

Fish 

169 

147 

186 

Fhuts 

544 

610 

753 

Grains and pulses 

12 

5 

4 

Liquors 

Provisions and oilman's 

4 

3 

1 

stores 

54 

86 

62 

Spices 

638 

546 

1,818 

Other foods and drinks 

49 

4 

107 


. — ■ 

■ 

- 


1,470 

1,401 

2,931 


* Fhmi the address delivered by Dr Shantl Swamp Bhatnagar, F R S, on the occasion of the c^iening 
of the Central Food Tecbnologica] Research Institute, Mysore, October 21, 1950 
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These figures show that the transactions 
at home and abroad involve an annual turn¬ 
over of rupees 225 to 240 crores 
An industry and trade catering to business 
of this magnitude can never hope to develop 
and progress without the aid of research 
It must have the assistance of an up-to-date 
technological research institute to enable 
it more adequately to meet the needs of our 
people and boldly to face the competition of 
other countnes lo compare the functions 
of such a researUi institute with those of 
agncultural research institutes, which largely 
concern themselves with soil surveys, in¬ 
creasing production of crops and evolution 
of new vaneties of resistant plants, would 
only be evading the issue, for there is very 
slender connection, if any between researen 
for technological processing and research for 
increasing agricultural production New 
food industries such as the manufacture of 
breakfast cereals and food yeast <ire being 
established in the country and for their 

E roper development a Central Food Techno- 
>gical Research Institute is a real necessity 
Diinng recent years after the separation of 
Burma and particularly after the division of 
our country, the food problem has stagger¬ 
ed us as no other problen has The Govern¬ 

ment has spent enormous sums of money in 

S irocunng food from abroad and m increasing 
ood crops by utihnng all available lands 
If the statistics which are available can be 
rehed upon, we have an overall shortage of 
a httle over 10 per cent of our total reqmre- 
ments of food 

Larger shortages if any, m certain regions 
are due to lack of proper transport and 
procurement facilities To overcome this 
small shortage, the Government have mi- 
tiated the ' Grow More Food' campaigns, 
the purchases outside, the procurement drive 
mside and a system of rationing for prin¬ 
cipal food materials I should not say they 
have neglected but they have certainly laid 
much less emphasis on the more prudent uti¬ 
lization of our raw matcnals of food or redu¬ 
cing losses during storage and in industrial 
rocessmg, and on the prevention of ravages 
y insect pests and fungi after crop collection 
Tht possibihties of mtroduemg new processed 
matenals which can be used as food have 
received the least attention All measures 
for increasing the growth of food, both 
in the vegetable and the animal kingdom, 
are praiseworthy The “ Grow More Food " 


campaign moU evidently require more money 
and time than the aids which technology can 
render to food preservation and food utiliza¬ 
tion The losses incurred m the ineffiaent 
miUmg of nee and flours on the large scale 
as well as in the making of parboiled nee and 
other parched semi-parched, baked and 
cooked foods are pretty large and can be 
decreased by the aid of technical supervision 
and research 

We feel that by introducing substitute 
foods in which technological research has 
already shown the way and by preventing 
losses of food matenals during storage, 
science and technology can help to convert 
our shortage of 10 per cent perhaps mto a 
surplus 

Todays inauguration of this Institute is 
the first big step which the Government of 
India have taken to solve the food problem 
by the technological as distinguished from 
purely biological methods 

Although work in the laboratones was 
started only recently, the Institute has 
already some useful contnbutions to its 
credit Particular attention has been 
directed to the production of emergency 
foods to meet our urgent needs and al^ to 
utilize food materials which are now going 
to waste m certam seasons The Bio¬ 
chemistry and the Processing Divisions have 
been concentrating on the production of 
suitably fortified grains prepaid from differ¬ 
ent starch-bearing matenals, pulses and 
seed cakes Till recently the greatest diffi¬ 
culty was the improvement of the cooking 
quahty but this has recently been overcome 
Other investigations relate to the possible 
application of lucerne now used only for 
ammal feeding, but which is a high class 
article of food, supplying practically all the 
food essentials which are lacking in the 
ordinary cereal diets Work on the utiliza¬ 
tion of jackfruit and atrus fnuts which 
are produced abundantly in the Malnad 
regions, all along the Western Ghats, is 
actively in progress and the mdustnes are 
also taking very keen interest m the new 
developments Work on the processmg and 

i ireservation of juice and pulp from cashew 
ruit has also been earned out Other en¬ 
quiries bearing on the utilization of different 
seed-cakes, processmg of coarse grains to 
render them acceptable to nee eaters, pre¬ 
servation of raw, shced manro for chutney 
and picklmg, cumed vegetaUes, production 
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of good class vinegar from different sources 
as a cheap cottage uidostry, canning of meat 
jmducts, new and improved method of pro- 
cessm^ of pulses without affecting tneir 
nutnnve value, production of an attractive 


edible milk from groundnut, etc, are in 
progress The Institute has established 
contacts with the vanous food mdustnes to 
whom information, advice and assistance 
are being given 


The National Science Foundation, U.S.A. 


T he National Science Foundation has 
been created as an independent 
agency in the executive branch 
of the United States Government 
to develop a national policy for the pro¬ 
motion of basic research and education in 
the sciences 

The bill authorizing the establishment of 
the foundation was simed by President 
Truman on May 10, 1950 Described by 
the President as a major landmark in the 
history of science in the United States ”, 
the creation of the Foundation climaxes five 
years of effort to develop a sound instrument 
for promoting progress of science 
” We have come to know that our ability 
to survive and grow as a nation depends to a 
very large degree upon our scientific pro¬ 
cess ”, the F^ident said m signing the 
bill “ Moreover ", he continued, " It is not 
enough simply to keep abreast of the rest of 
the world In scientific matters We must 
maintain our leadership The National 
Saence Foundation will stimulate basic 
research and education in nearly every 
branch of saence, and thereby add to the 
supply of knowledge which is indispensable 
to our continued growth, prosperity and 
secunty ” 

As provided in the bill, the National 
Science Foundation consists of a director 
and a 24-member board, all of whom are 
appomted by the President with the advice 
and consent of the Senate Persons nomi¬ 
nated must be eminent in the fields of basic 
saences, medical science, engineering, agri¬ 
culture, education, or pubhc affairs, with 
their selection bas^ solely on the b^s of 
established records of distinguished service 
The term of office of the voting board mem¬ 
bers IS SIX years. 


Tlie general functions of the Foundation, 
as desenbed m the bill, are as follows 

To develop and encourage the pursuit 
of a national policy for promoting basic 
research and education in the sciences, 

To initiate and support basic saentific 
research in mathematical, physical, me¬ 
dical, biological, enginccnng, and other 
sciences, by making contracts or other 
arrangements (including grants, loans, 
and other forms of assistance) for the 
conduct of such basic scientific research 
and to appraise the impact of research 
upon industrial development and upon 
general welfare. 

To initiate and support specific scien¬ 
tific research activities, at the request 
of the Secretary of Defence, m connec¬ 
tion with matters relating to national 
defence by making contracts or other 
arrangements, 

To award scholarships and graduate 
fellowships m mathematical, physical, 
medical, biological, engineering, and 
other saences, 

To foster interchange of scientific in¬ 
formation among saentists m the United 
States and foreign countries, 

To evaluate saentific research pro¬ 
grammes undertaken by agencies of the 
Federal Government, and to correlate the 
Foundation's scientific research pro¬ 
grammes with those undertaken by 
individuals and by public and private 
research groups. 

To maintain a register of scientific and 
technical personnel and in other ways to 
provide a central deanng house for m- 
rormation covering all saentific and tech¬ 
nical personnel hi the Umted States, 
indudmg its temtones and possessions 
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Four mam divisions, with committees set 
up for each, were outhned within the Founda¬ 
tion . the Division of Medical Research, 
of Mathematical, Physical and Engineering 
Saences, of Biological Saences, and of 
Saentific Personnel and Education 

The bill authorizes the Foundation to co¬ 
operate " m any international saentific re¬ 
search activities consistent with the purposes 
of the Act" and to expend for such inter¬ 
national research sums withm the limit of 
appropriated funds Such arrangements, 
however, must meet with the approval of the 
Secretary of State and be consistent with 
the foreign policy objectives of the United 
States 

Recipients of scholarships and graduate 
fellowships for saentific study will be selected 
by the Foundation from among United 
States* citizens on a basis of ability 

Commentmg on the bill, Washington Star 
says the prune responsibihty of the Founda¬ 
tion IS ** to mobilize the nation's brains — 
our nchest natural resource — for a co¬ 
ordinated and continuing programme of 
basic research calculated to keep us from 
lagging behind any other country in the age 
of the atom and kmdred good and e^ 
wonders The Foundation is designed to 
perpetuate and enlarge upon the kind of 
work that was cam^ out with brilliant 
results by the temporaiy wartime Office of 
Scientific Research and Development Once 
it IS established and operating, however, 


its activities will cover far more than na¬ 
tional defence, though that will be one of its 
major responsibihties Actually it will have 
something to do with virtually every type 
of experimentation, not merely m nuhtary 
science but m medicine, ph 3 ^cs, engmeenng, 
biology and similar fields, beating upon the 
health and economic well-being and safety 
of America Among other functions, it wffi 
serve as a clearing house for technical 
mfonnation, grant scholarships and fellow- 
ahips to make the most of available talent 
and offer close co-operation — mcluding 
l^rants and loans — to universities and other 
mstitutions engaged m fundamental studies 
** In terms of both national secunty and 
beneficent peacetime progress, such an 
enterprise unquestionably is full of great 
potentiahties Despite all that has been 
accomplished already, frontiers of science 
still remam largely unexplored With the 
projected new Foundation m vigorous ope¬ 
ration acting simultaneously as a stimulator 
and co-ordinator of exploratory experiments 
and of efforts to make practic^ appheahons 
of new discoveries, there will be goM reason 
to expect nch dividends from whatever we 
mvest m it The sooner we have it as a 
going concern, the better equipped the 
nation will be to serve its own best interests *' 
Although the Foundation machmery has 
been established, to date the director and the 
board members have not been named 

U.SJ.S. 


Some Basic Industrial Problems Requiring 
Scientific Investigation on Priority Basis 

A. NAGARAJA RAO 

Iniustnes Dwtston, Planning Commmtont New Ddht 


I NDUSTRIAL devdopment in India has 
so fai been generally based on the 
utihzation of processes developed m 
other countries and sometimes without 
adequate consideration bemg given to the 
suitabihty of adopting such processes to 
Indian conditions and/or natuiid resources. 


Planned economic development of a country 
necessitates a correct appreciation of the 
limitations of available resources and their 
optimum utilization 

It will be apiweciated that unless the basic 
chemical mdustry Is developed keepin| m 
view our resources, particularly in rei^ect 
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of raw materials, the entire superstructure 
would be unsound Manufacture of mmeral 
acids — sulphunc, hydrochlonc and nitric—. 
soda ash, caustic s^a and fertilizers, and 
proper utilization of our fuel resources are 
some aspects of the chemical mdustry 
which r^mre careful scrutmy Unfor¬ 
tunately, our sulphuric aad mdustry is still 
based on imported sulphur Both because 
of insuffiaent knowledge and mfonnation m 
regard to the alternative sources of sulphur- 
beanng materials m the country and the 
reluctance on the part of entrepreneurs to the 
adoption of new processes, regarding which 
both they as well as the technicians of the 
country have still insufficient knowledge and 
expenence, no attempt has been m^e to 
study and adopt the more recent techniques 
in other countnes It is not only necessary to 
keep ourselves abreast of the tunes and take 
advantage of all saentific and technolc^cal 
developments m other countries for securing 
advantages, but also it is essential to engage 
ourselves on a pnonty basis m the develop¬ 
ment of new processes for utiluing our own 
raw materials as far as possible 

While the scope of fundamental saentific 
research having a long-term utihty has to be 
mainly detemuned by the abihty of the 
individual worker to think and plan his work, 
industrial investigations have to be taken 
up on a pnonty basis consistent with the 
immediate requirements of the country In 
the long nm, it is necessary for us to spend 
the maximum available funds for industnal 
research and to solve immediate industnal 
problems by concerted action on the part of 
a number of mvestigators mterested m 
speafic fields and allocation of the entire 
finanaal resources to speafic problems on a 
prionty basis. 

Having some of these aspects m view, an 
attempt has been made to mdicate b^w 
some of the basic industnal problems which 
may have to be assigned the highest pnority 
and on the solution of which the develop¬ 
ment of some of our basic chemical mdustnes 
will depend. 

Solpliiir RMOorcas 

(1) Recovery of sulphur from gypsum 
by reduction to sulphur dioxide and 
further reduction to sulphur, or by reduction 
to calaum sulphide, generation of hydrogen 
sulj^de and its oxidation to sulphur 
(2) Use of gypsum for the manufacture of sul- 


phunc acid. (3) Utilization of sodium sul¬ 
phate for (a) manufacture of sulphuric 
add, (b) manufacture of ammonium sul- 

S ihate and sodium carbonate and (c) manu- 
acture of caustic soda by caustiozing 
Large sodium sulphate deposits are known 
to occur m Jodhpur at Didwana, and it may 
form a smts^le raw material for this purpose. 

(4) Electrolysis of sodium sulphate to 
recover sulphunc aad and caustic soda. 
(5) Use of magnesium sulphate (from sea 
water) for the manufacture of sulphunc 
aad (6) Use of mamesium sulphate (from 
sea water) for producing sodium sulphate 
by interaction with sodium chlonde 
This investigation is considered necessary 
to enable us to have ready mformation on 
the possibdities of produang sodium sul¬ 
phate from alternative sources m the event 
of results under 3 and 4 proving fruitful, 
and the deposits at Jodhpur are considered 
inadequate (7) Beneficiation of calaum 
sulphate occumng in the form of selemte 
m some parts of the Union (8) Beneficiation 
<^f gypsum recovered from sea water, and 
/9) beneficiation of pyntes occumng in dif- 
terent parts of the country (deposits at 
Chitald^ m Mysore State and others m 
Bihar, etc) 

Alkali ResourcM 

(10) Recovery of sodium carbonate and 
sodium sulphate from Sambhar Lake utilizmg 
bitterns left over after the manufacture 
of salt It may be worth while also to 
take up mvestigations on the recovery 
of sodium carbonate from Chilka Lake, 
and (11) manufacture of ammonium chlonde 
and sodium bicarbonate utilizmg ammonia, 
carbon dioxide and salt 

UtUlsatlfm of GhloiiiM 

(12) Manufacture of phosphatic fertilizers, 
particularly dtcakium phosphate, utilizing 
nydrochlonc aad obtained as a byproduct 
during organic chlonnations or by manu¬ 
facturing it specially from chlorine and 
hydrogen in caustic soda-chlonne plants, 
and (13) chlorination of alcohol to obtain 
diverse organic chlorine compounds (sol¬ 
vents, plastiozers, etc) 

Phoaphats Rssoutcm 

(14) Beneficiation of apatite ore for use 
m the manufacture of pho^hatic fertilizers, 
and (15) investigation into the converdon 
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of Indian phosphatic raw materials to phos- 
phatic fertilizers without using sulphuric 
aad — by adoption of thermal treatment 
or by T V A process. 

Mlecellaneout 

(16) Generation of water gas from reactive 
cokes (other than hard coke) produced 
from low grade coals and design of suitable 
gas generators. (17) Improvements in plant 
and methods for generating producer-gas 
from wood or chared for use m transport 
vehicles (18) Modification of petrol engmes 
for trouble-free operation with pure alcohol 
or alcohol-petrol mixtures (19) ^mparative 
studies on the use of different nitrogenous 
and phosphatic fertilizers — ammonium sul¬ 
phate, ammomum chlonde, ammomum ni¬ 
trate, ammonium phosphate, urea, calaum 
nitrate, single and triple superphosphate, 
dicalcium phosphate — for different crops 
under different soil conditions , and (20) dev¬ 
elopment of processes for the manufacture 
of pulp for use in rayon and staple fibre 


Census of Medical Men 


The second in the series of publications 
issued by the Council of Scientific & Indus¬ 
trial Research under the title Naiional 
Register of Sc%ent%fic & Techmeal Personnel 
xn India to provide a continuous census of 
scientific manpower m the country cata¬ 
logues the names of medical gr^uates, 
medical licentiates and dentists The volume 
(Volume II — Medical Personnel, Part I, 
March 1950, Pnee Rs 12) includes m brief 
outline, academic qualifications, postgraduate 
training, hospital work, specialized practice, 
teaching, research and administrative expe¬ 
rience, etc , of qualified medical personnel 
in India ^ classified statement of the 
number ^/^^^ei^ists under different cate- 


manufacture, starting from different raw mate¬ 
rials — straws, reeds, bamboo and woods — 
available m India 

Investigations of these problems should be 
contmued until the completion of the pilot- 
plant stage and, if possible, a full-scale plant 
trial shomd be earned out after the economic 
possibdities of the processes are assessed by 
pilot-plant work 

The above list is by no means exhaustive 
The wnter is convinced that some of the 
problems indicated are of ^at national 
importance and their investigation should 
be given a very high pnonty Valuable 
investigations on some of the above prob¬ 
lems have been earned out both in India 
and abroad, the object, however, of raising 
the issue now is only to invite attention to 
the urgent necessity of collecting further 
technological data with a view to determin¬ 
ing the economics of some of the possibilities 
and for facihtating the design of mdustnal 
plant and equipment for ^option in the 
country 


gones of the profession is included at the 
end of the volume, which also gives mforma- 
tion on Indian doctors residmg in foreign 
countries, teaching and research institu¬ 
tions m India, hospitals for the treatment 
of special diseases, and a brief account 
of the progress of medical research in the 
country 

Medical men who have not registered 
themselves so far are invited to send m their 
particulars and help in making the compila¬ 
tion exhaustive 

Copies of the volume are obtainable from 
the Chief Editor, Dictionary of Economic 
Products & Industrial Resources of India, 
20 Pusa Road, New Delhi 



Characteristics of the Ionosphere 
over Calcutta (September 1950) 


S S BARAL, R. K. MITRA, D C CHOUDHURY, 
A P. MITRA & R B BANERJEE 

Ionosphere Laboratory, Institute of Radto Physics 6* 
Electronics, Calcutta 


T he monthly average characteristics of 
the ionosphere over Calcutta for Sep¬ 
tember 1950 have been presented m 
this note Fig 1 shows m graphical 
form the average diurnal variation of 

hra„F, and hnmFg. Fig. 2 gives 
the prediction of the maximum usable 
frequencies which can be used for different 
distances of transmission by reflection at the 
F region over Calcutta tot the month of 
December 1950 Table I gives the vanous 
occasions during routine observations when 
sporadic E ionization vras observed and the 
corresponding values of penetration frequen¬ 
cies and heights. 



( 5 RX 54 uiu AHXAO or GMT) 
Fio 1 — Sbptbmbkr 1950 



At point of reflectkor 

Fio 2 — Prbdicted M U F via F. layer ntmuro 
THE ICONTB OF SEFTEMBER 1950 
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Post-Doctorate Fellowships — 
National Research Council, Canada 


The National Research Council of 
Canada invites appbeabons for the award 
of 34 post-doctorate research fellowships 
in the following branches of chemistry and 
physics m their laboratories at Ottawa 
Chemistry — Chemical kmetics and photo¬ 
chemistry, surface and colloid chemistry, 
molecular spectra, low temperature calori¬ 
metry, aOchloids, mechanism of organic 
reactions, absorption spectra of orgamc 
compounds, physical properties of gases, 
cntical temperature phenomena and hquid 
structure Physics — Molecular spectra, 
molecular beams, cosmic rays, X-ray frac¬ 
tion, ultrasomcs and properties of matter, 


microwaves, optics, radiology and theoretical 
phj^cs 

itie fellowships, of % 2820 each per annum, 
are tenable for a period of one year but may 
be renewed for a second year. Travelling 
expenses will be paid to persons coming 
from abroad Applications on the pres- 
enbed form obtainable from the Secretary, 
Laboratones Awards Committee, National 
Research Council, Ottawa, or from the 
Chief Saentific Liaison Officer, National 
Research Counal of Cana^, Afoca 
House, Kingsway, W C. 2, London, should 
reach Ottawa not later than February 15, 
1951. 
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The Central Food Technological 
Research Institute, Mysore — 
Opening Ceremony, October 21, 1950 


T he Central Food Technological Re- 
seardi Institute, M}rsore, was declared 
openby theHon’bleSnC Rajagopala- 
cnan, on October 21, 1950 The 
Rajpramukh, the Maharaja of Mysore, pre¬ 
sided The function, which took place in a 
special pandal at the Cheluvamba Mansions, 
was attended by eminent men of science, 
officials of the Central and State govern¬ 
ments and prominent citizens 
The Institute, the fifth in the cham of 
national laboratories declared open this 
year, is housed m the magnificent Chelu¬ 
vamba Mansions, which was taken over by 
the Government of India in April 1949 
The establishment of the Institute was 
recommended by the Industrial Research 
Planning Committee of the Counal of 
Saentific & Industrial Research in 1945 
The Govermng Body of the Council sanc¬ 
tioned the necessary expenditure for formu- 
latmg detailed plans for the Institute in 
February 1948 The formal agreement 
regarding the location of the Institute at the 
Cheluvamba Mansions, Mysore, was reached 
m December 1948, and the work conncctctl 
with the planning and organization of the 
laboratories was entrusted to Dr V Subrah¬ 
manyan, since appointed D^ector of the 
Institute The arrangements for converting 
the palace into a laboratory commenced in 
April 1949, and before the end of the year, 
the Biochemistry and Nutrition Divisions 
and a section of the Processing Division were 
actively functiomng Early in 1950 the 
Indian Institute of Fruit Technology was 
merged with the Institute and by July 
of the same year the Division of Fruit 
Technology was fully organized, not only 
for carrying out researches on the pre¬ 
servation and processing of fruits and vege¬ 
tables, but also for conducting the AIl- 
India Postgraduate Diploma Course m Fruit 
Technology 

Declanne the Institute open, Sn C Raja- 
gopalachan paid a tribute to the work of 
Dr Sbanti Swarup Bhatnagar m speedily 


establishing the national laboratories m the 
country He drew attention to the vast 
scope for research in solving the food problems 
facing the country, and suggested that scien¬ 
tific research and technological processes 
should be employed to minimize all forms of 
food wastage and to preserve all surplus food 
material " Another field for mvestigation ", 
he said, " is the elimination of the harmful 
constituents of non-edible matenals. and the 
conversion of the latter mto healthy and 
attractive food This also is a vast and very 
important field of investigation in the plan 
of supplementing our food resources. 
Closely Imked up with this is the maintenance 
of nutritional standards by the use of 
staple subsidiary foods There is again the 
problem of the manufacture of concen¬ 
trated foods and accessones like vitamms 
on a laige scale which would assist the 
maintenance of proper nutntional standards 
in India " 

In his speech the Rajpramukh, the Maha¬ 
raja of Mysore, observed that the importance 
of food cannot be over-emphasized in a poor 
under-nounshed country like India " This 
Institute ", he observed, " is one amongst 
the many enterprises that are evidence of 
the innate constructive genius of our Nation 
Our Government, since the advent of Swaraj, 
has been trying to liquidate the arrears of 
centuries in the matter of saentific, indus¬ 
trial and matenal progress Think of the 
many research laboratories it has organized, 
of the many dams and reservoirs it has 
planned for the conservation of waters needed 
in our dry and droughty land , of the many 
power stations that are m the stage of 
planning or actually under construction for 
the improvement of the economic condition 
of our people, of the encouragement it has 
given to shipbuilding, and of the many 
research laboratones — pure and apphed — 
It IS establishing all over the country and the 
stimulus and support it has given to research 
and creative activities" Speaking of the 
conservative food habits of the people of 
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India and how the people at large are apt 
to be reluctant to utilize new food products, 
he stressed the r6lc of educated and upper 
strata of socieW m setting an example by 
betaking to such food products 

Dr S S Bhatnagar, in an lUununating 
address on the occasion, briefly traced the 
circumstances leading to the establish¬ 
ment of the Institute, and observed, "To¬ 
day's inauguration of this Institute is the 
first big step which the Government of 
India have t^en to solve the food problem 
by the technological, as distinguished from 
the purely biological, methods New food 
industries such as the manufacture of break¬ 
fast cereals and food yeast are being estab¬ 
lished m the country, and for their proper 
development, a Central Food Technological 
Research Institute is a real necessity " He 
assured the gathering that within a year of its 
mauguration, the Institute will make distinct 
contributions towards the solution of food 
shortage in India He paid a tnbute to 
the work of Dr V Subrahmanyan, who 
has worked zealously and hard to establish, 
as quickly as possible, this new aid to food 
mdustry 

In his message Pandit Jawaharlal Nehru, 
the Prune Mmister of India, referred to the 
saentific developments in the country during 
the past few years and said " One of the 
remarkable developments m India, during 
the last three years, has been the opemng of 
national laboratories and research institutes 
We have put up some magnificent labora- 
tones, not only unpressive to look at, but I 
hope, the homes of productive effort and 
work It is ultimately on the basis of work 
done m our research mstitutes and labora¬ 
tories that we can progress m most directions 
Thus far we have depended on other countries 
and have merely copied them or taken 
advantage of something that they have done 
We cannot go far with this dependence We 
have at least laid good and true founda¬ 
tions for scientific progress It is for the 
young aaentists of India to take advantage 
of tne great opportunities offered to 
them and thus help m building up the New 
India 

" We have given top pnonty to the pro¬ 
duction of foodgrains or sub^diary fo^ 
It IS obvious that food is of the first impor¬ 
tance and its value cannot be judged m^y 
m money terms We cannot depend on 
imports for our food and, therefore, we have 


laid down a target for food suffiaency This 
IS the 1951-1952 season In ^te of all 
difficulties and disasters, we stiU adhere to 
that target and are trymg to work up to it 
We hope to succeed It must always be 
remembered that food production has the 
highest pnonty 

" How can science help in this ? The 
pnmary responsibihty is of our Department 
of Agnculture Saence can help in agncul- 
ture greatly It can also help in vanous 
other processes It is particularly with 
these other processes that this Institute will 
be concerned I hope the work done m this 
Institute will bear fruit not m developments 
on paper and in scientific journals but in 
terms of human values and m increase of 
suitable food for our people " 

The functions of the Central Food Techno¬ 
logical Institute include (1) development of 
improved methods of storage, refrigeration, 
freezing, gas storage, dehy£^tion, canning, 
etc , study of biochenucal and microbiologi¬ 
cal changes accompanying spoilage , reclama¬ 
tion and utilization of iiffested or otherwise 
affected food materials, (2) processing of 
foodstuffs with a view to (a) facihtating their 
ready usage, and (b) improving their keeping 
quality, treatment of coarse materials to 
improve palatabihty, digestibility and food 
value, elimination of harmful and unpalat¬ 
able ingredients from food materials, (3) 
study of new and unfamiliar sources of fo^ 
matenals and processmg of new materials to 
render them suitable for human consumption, 
emergency foods, survey of potential food 
resources m different regions, (4) production 
of concentrated foods, vitamins and other 
food accessories, composite multi-purpose 
foods, supplementary fo^, substitutes, etc , 
(5) dietetics, desim and demonstration of 
improved types of food prej;>aratioiis to suit 
the economic conditions and sentiments of 
people m different r^ons, studies on cook- 
mg utensils , unproved cooking methods with 
a view to saving m labour and mmimizmg 
the consumption of fuel, (6) study of problems 
relatmg to food mdustnes, provision of 
technological information required by m- 
dustry, survey of existing mdustnes and 
their tedmicaf problems and collection of 
factual data for development of new indus- 
tnes, pilot plant tnals, (7) food sanitation, 
survey and advice on hygiemc conditions for 
food industnes, (8) food adulteration, 
development of new methods of detection 
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and quality control, and (9) food informa¬ 
tion , dissmination of general information 
on food and dietary problems through 
bulletins and technological reports* 

The work of the Institute will be earned 
out through the following Divisions Bio¬ 
chemistry and Nutation, Processing. Storage 
and Preservation, Quahty Control, Micro¬ 
biology and Sanitation, Engineering, and 
Information and Statistics A Division of 
Dietetics and a Section for Food Containers 
are also being organized 


The Institute will soon have a staff of over 
200, includmg 70 scientific workers As 
the activities develop, additional staff will be 
recruited The Institute may also have to 
establish centres and regional laboratories 
which will work m close association with 
the Central Laboratory The Institute is 
now in receipt of a recumng and capital 
pant aggregating to about Rs 9 lakhs, 
but this IS expected to increase steadily with 
the opening up of new Divisions and other 
activities 


Microstructure of Gold—Electron Microscope Studies 


The RCA electron microscope recently 
installed at the National Physical Laboratory 
IS being employed for metallographic studies 
This mstrument, which has a speoal accessory 
arrangement, can be employed to obtain 
transmission, and reflection diffraction pic¬ 
tures of crystalline materials 
Gold IS one of the few metals employed m 
electron microscopy for shadowing to obtain 
a good contrast m an electron-micrograph 
The picture on the cover page relates to a 
few studies on gold films The metal is 
evaporated under high vacuum (10"® mm) 
and deposited on a coUoidion film The 
first picture (left top) is the transmission 
diffraction pattern of the gold film, the 
second (nght top) is the reflection diffrac¬ 


tion pattern of the same at an angle of 4®, 
and the third (bottom) is an electron- 
micrograph of the film surface at a magni¬ 
fication of X 40,000 The gold particles are 
seen as discrete particles m the electron- 
micrograph, and the aggregation of particles 
at some points is due to the contraction of 
the colloidion film as a result of electron 
bombardment 

These studies are important for determm- 
ing the crystaUine nature of a metal surface 
as well as for determining the mter-atomic 
distances in metals The reflection diffrac¬ 
tion studies are important from the point of 
view of determinmg the inner potential of 
metals and the thermionic work functions of 
monovalent metals 
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T he First World Power Conference 
was held in London (Wembley) m 
1924, the second in Berhn in 1930 , 
the third in Washington D C. in 1936 
Meanwhile, a number of sectional meetings 
of the Conference have been held to consider 
particular subjects e g Fuels, London, 
1928 , Power Resources, Tokyo, 1929 , Power 
m Industry & Transport, Scw^navia, 1933 , 
Cheimcal Engmeenng, London, 1936 , Power 
m Small Sc^e Industnes, Vienna, 1938, 
and Fuel Economy, the Hague, 1947 
The object of these conferences and sec¬ 
tional meetings is to afford leading engmeers, 
scientists, administrators, and economists 
from the various countncs of the world a 
meeting mund where they can discuss, for 
mutual benefit, problems and advances 
connected with the generation and supply of 
energy for public utility Potential resources 
m hydro-electnc power, coal, oil, and other 
fuels are reviewed as well as problems con¬ 
nected with agnculture, irrigation, and 
general mdustry Developments m the utih- 
eation of atomic energy arc also comprised 
m the review in so far as they are related 
to the above programme 
Fifty-two countries were represented at 
the Fourth World Power Conference At the 
opemng session on July 11, the delegates 
were welcomed b^ Sir Harold Hartley who 
gave a bnef review of the objects of the 
gathering and of the benefits which could 
accrue from the dehberations. 

The subjects of discussion fell into 10 
mam sections and 146 papers were presented 
at the session Notes on some of the leading 
papers are given below 

Baergy Resources & Power Developments 

About 30 papers were submitted dealing 
with the energy resources of the different 
countnes of the wdHd Statistics were 
given showmg the fuel and water power 
used and the estimated assets and probable 


developments for each country Broadly 
speaking, it becomes mote and more evident 
that those countnes which have truly large 
supphes of natural energy in the form either 
of fuel (coal and oil) or of water power are 
not many In other words, the natural 
resources of energy are unevenly distnbuted 
throughout the world The USA seems 
to be particularly favoured, but the re¬ 
sources of Canada, USSR, UK, and 
certain European countnes are also great 
Particulars regarding Africa are meagre, 
and the continent of Asia cannot be said 
to have been sufficiently explored as yet to 
permit of a true assessment Australia is 
now known to have fairly lar^ deposits of 
coal (brown and black), and the same is 
true of Canada where the bituminous shales 
form comparatively unusual types of deposit 
whose potential vmue is so far not deaded 
Pakistan would seem to have very limited 
supplies of fuel, and none of colung coal 
The paper submitted by the Indian National 
Committee on the " Assmsment of the Energy 
Resources and Their Devdopment in India 
shows India’s position to be far better than 
that of her neighbours 

Preparatloii of Solid Fuels 

Coal — In a paper from Great Britain, 
submitted by the Chief Coal Preparation 
Engmeer, National Coal Board, on " The 
Problem of Coal Preparation ”, the author 
(Grounds) first draws attention to the 
effects of mechanization on the quabty of 
the coal now produced and to the fact that, 
while " mechanization made steady progress 
durmg the 2nd World War, improvements 
m coal preparation virtually came to a stand¬ 
still In Great Bntam, therefore, the 
National Coal Board was faced with the task 
of dosmg a gap The work is urgent be¬ 
cause (1) a higher proportion of dirt is now 
being sent to the surface with the coal, (2) the 
raw coal contains a greater proportion of 
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small coal (and particularly of fines ), and 
(3) infenor seams are now being worked 
wtudh contain large quantities of middlings 
and mter-stratifira coal and shale Coal 
washing has thus become imperative Baum 
boxes Mig washers) are still the commonest 
type of crasher in the country, and they are 
useful when coals of easy waging character¬ 
istics are to be treated, and/or when a 
separation at a speafic gravity of about 
1 5 or higher is required Viliere appreciable 
quantities of middlings of specific gravities 
Mtween 1 4 and 1 7 are present, however, 
the efficiency of separation decreases, and 
good separation of clean coal, middlings, and 
shale cannot be effected, although a crude 
middlmg fraction can be prc^uced for 
crushing and re-washmg Usually m Bntam 
the larger sizes of coal reqmre to separated 
at low specific gravities, and jig washmg be¬ 
comes notably less efiiaent when attempts 
are made to use it for separations below a 
specific gravity of 1 5 

Turning to dense-medium processes, 
Grounds gives a useful and brief review of 
the development of the washers of Chance, 
Barvoys, Tromp, Ridley and Scholes. and 
the Amencan Cynaimd Co No mention is 
made of cyclone washers 

Summanzing, Grounds claims that the 
trend m Great Britain for future large coal- 
cleanmg plant is to have (a) dense-medium 
washmg for the large coal, say 8-1 m, 
fc) Baum washers for the small coal, say 1 in - 
\ xnm, and (c) froth flotation for the fines 
of 4 mm -0 m size 

A standard plant of dense-medium cum 
Baum is being developed by the National 
Coal Board, with standard units also for the 
new froth-flotation plauat Inadentally, the 
fines are now of greater importance than 
formerly with mechanization there has been 
an mcrease in the proportion of fines, and the 
quantity now produ<^ (at certain mines) 
is far too large to be discarded as tn the 
past. 

'* In their passage through the washing 
plant, the natural fines become suspended 
in the wash water, and their quantity is 
mcreased by breakage of the raw coal during 
its passa^ through the imher and over the 
de-watering screens In addition, the cons¬ 
tant orcubtion of wash water leads to a 
still further breakdown, both of fine coal 
and, particularly, of soft shales The efflu¬ 
ent from the washing' plant was formerly 


run mto settling bays, where the sohd 
settled out and tne defied water ran into 
any convement stream The settled sohds 
were eventually dug out, at the expenditure 
of much labour, and were sometunes used for 
boiler finng The slurry might contam up to 
20 or even 30 per cent ash and about 15 per 
cent moisture, and was anything but an ideal 
boiler fuel The hand finng of slurry was 
arduous work, particularly when it was pro¬ 
duced from cokmg coal, for the shce-bar 
and poker were m continual use, thus 
necessitating contmual opening of the fire 
doors and the in-leakage of excess air, with 
corresponding drop in boiler efiiciency 
The amount of ash to be handled, too, was 
excessive 

" The froth-flotation method of cleaning 
fines has, however, been adopted for laiger 
quantities and, where coking coals are con¬ 
cerned, the clean fines containmg, perhaps, 
only 9 per cent of ash, can be blended with 
the washed small coal, smee breakage is not 
of any senous importance 

" With mdustnal coals, however, there is a 
limit to the percentage of fines which can be 
blended with the washed smalls or slack, 
especially if the coal is a non-caking or only 
slightly caking one There is another pos¬ 
sibility, however, namely the drying of the 
filter cake produced from the froth-floated 
fines, and the use of the dry. clean fines for 
pulvenzed-fuel fired boilers From a dirty, 
almost unusable fuel a coal can thus be pro¬ 
duced containing, say, about 8-12 percent 
ash and 2-3 per cent moisture for a cost of, 
say, 3s 6d to 5s per ton for froth flotation 
and another Is 6d to 3s per ton for drying 
This problem of thermal drymg will have to 
receive senous consideration in the near 
future, as we cannot afford to throw on the 
dirt heap thousands of tons of very fine coal 
now pi^uced in the washenes of this 
country 

The above costs should be noted larger 
^ 8 i*) ^ washed at about one- 

fourth of the above rates 

The sizes of modem coal washeries are 
mcreasing — from a few hundred tons per 
hour in older plants to over 1,000 tons per 
hour in recent ones 

The general discussion of the papers in 
this section turned largely on coal-deaning 
plants Sir Enc Young of the Nationm 
Coal Board made a plea for the reduction of 
capital cost of such plant, which, he said, 
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was now 4 or 5 times higher than the pre¬ 
war figure 

Lignite, Brown Coal, etc — The paper sub¬ 
mitted by F H Roberts on the preparation 
and utilization of the brown coal of Victona, 
Australia, was of outstanding interest The 
estimated recoverable brown coal reserves 
in Australia are about 37.000 million tons, 
whereas there is less than half this quantity, 
namely 15,000 milhon tons, of ordinary black 
coal The brown coal deposits of Victona 
are several hundred feet thick — sometimes 
800', covered by about 60' of overburden 
They are exploited by the State Electncity 
Commission and the Victonan Government 
Mines Department As worked, the brown 
coal contains about | of water, le 66 
per cent, but the ash is very low (less than 
1 per cent) while sulphur is about 0 1 per 
cent (on a dry coal basis these figures 
become respectively 3 per cent and 0 3 
r cent) The total carbon m the coal is 
per cent m the wet coal and 73 per cent 
m the dry The gross heatmg value of the 
coal, on the wet basis, is 3,710 Btu/lb , 
on the dry basis, 12,400 B t u /lb The ash 
is variable in composition but usually con¬ 
tains little silica, much iron oxide, mamesia 
and lune and a fair quantity of sulphates 

In spite of its low heating value, this fuel 
can be burnt in water tube boilers to give a 
net boiler efficiency of about 70 per cent 
The coal has been burnt in different ways 
at different periods of development, e g 
in step grates using pre-drying shafts, 
and (more recently) as powdered coal, the 
grinding being relatively coarse Even the 
wettest brown coals can be simultaneously 
pulverized and dned in suitable mills two 
or three different types of such null have 
been employed Generally, however, there 
has been a certain amount of pre-drying of 
the fuel The paper is valuable for refer¬ 
ence Brown bnquettes are also pro¬ 
duced for outside use German practice 
has been the ^de, both m the combustion 
and m the bnquetting plant Over 6 mil¬ 
lion tons of the coal are raised per annum, 
and it 15 expected that m a few years the 
amount will increase to about 10 million tons. 

Coke — In this section, papers were sub¬ 
mitted (a) on the preparation, properties, 
and utilization of metalluign^ coke m 
Great Bntain, (b) on the carbonization of 
coal m France, (c) on the control of 
the coking process m Czechoslovakia, and 


(d) on the improvement of quality of coke 
m Poland In general there was bttle of 
striking importance The Polish paper sub¬ 
mitted by B Rpga gave a good review, but 
was largely theoretical 

Liquid Fuels 

Petroleum Fractions — Among the papers 
in this section was a valuable contri¬ 
bution from W M Holaday on advances 
m petroleum refining in United States, and 
another by Fleming and Tait of Great 
Bntain on the same subject 
Holaday points out that the consumption 
of fuel energy in the form of coal, petroleum 
and natural gas in the USA has practically 
doubled in the past 30 years, and that at 
the beginning of this penod petroleum and 
gas supplied only 20 per cent of the energy 
requirements whereas now they provide 
over 50 per cent In other words, U S con¬ 
sumption of petroleum has grown enormously 
m the past 3 decades He next considers the 
refining techniques employed in order to ob¬ 
tain a proper balance among the products to 
be denved from the crude In the USA the 
chief demand is for gasolme this is not neces¬ 
sarily so m the other countnes of the world 
The paper provides valuable information 
on thermal cracking, reforming, catal}rtic 
cracking, polymerization, alkylation, and 
isomerization, polyformmg and hydroform¬ 
ing Notes are also given on the general 
treatment of gasolme and on the effects of 
modem petroleum-refining practice m modi¬ 
fying the quality of the fuel oils produced 
Regardmg future processing techmques in 
America and Europe, the emphasis for some 
years is likely to be on improvements in 
gasoline quahty The United States petro¬ 
leum industry is ^nding more than 100 
million dollars (c ^ 50crores) per annum 
on research and development work directed 
largely to this end The foUowmg statistics 
for consumption of petroleum pr^ucts per 
head of population are given 
Europe (excluding USSR) — 22 Im¬ 
perial gaL per head per year 
U.SA —420 Imperial gaL per head 
per year. 

For gasolme these figures are about 6*7 
Imperial gal and 175 Imperial gal. res¬ 
pectively Doubtless Europe would probably 
use far more oil if it were available The 
contrast with Asia is of course stiU more 
marked 
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Trends m fuel utilization will require the 
develoi»nent and application of new refining 
procedures to raise the anti-knock quality 
of motor gasohnes Possible means to ac¬ 
complish this are discussed, together with 
alternative steps which might be taken by 
motor-car manufacturers to utilize more efii- 
aently the anti-knock quahty of the gaso- 
bnes that can be made with currently 
available facilities. 

In the paper " Recent Developments m 
Petroleum f^ocessmg", by Fleming and 
Tait. the oil-refinmg position is reviewed 
beginning from 1936. when practically there 
were only 3 basic processes, distillation, 
thermal cracking, and thermal reformmg 
Since that time, however, developments 
have led to a number of other processes 
But there is an economic limit to the im¬ 
provement in quality which can be obtain¬ 
ed by these processes, a limit arising from 
the foss in yield and the formation of large 
quantities of gas (hitherto wasted} This 
stage IS reachcfl when the products ^m the 
thermal re-fomung units have an octane 
number of about 73 The new processes 
compose the followmg ^1) polymerization. 
(2) alkylation, (3) isomerization, (♦) super- 
tr^tionation, (5) catalytic cracking, (6) hydro- 
forming—refer^ to earlier 

Dxtsd & Other L%qu%d Fuds — In this 
section W Schroeder and A Fieldner of the 
Bureau of Mines, USA, discussed the recent 
advances in the Unites States in the manu¬ 
facture of synthetic liquid fuels with parti¬ 
cular reference to the work done m their 
laboratones It is clear that as yet no 
one process has gained outstanding pre¬ 
ference and that investigators m U S A are 
continuing to explore the possibilities both 
of hydrogenation of coal ( and coal-tar) and 
of the Fischer Tropsch (hydrocarbon) synthe¬ 
sis with equal mterest 

A paper submitted on the highly bitu- 
mmous coal of Portuguese West Amca by the 
Portuguese representative was heard with 
mterest 

Prepanitloii of Gasoous Fuels 

Naiural Gas — In this section there was a 
paper from France on natural gas The 
loUowmg IS quoted from the r^sumd 

" Natural gas is produced mainly m the 
south-west of France, where the Samt- 
Maicet gas field was dikovered m 1939, and 
develop^ after 1942 The gaa is produced 


from Jurassic dolomites, and the wells have 
an important open flow capaaty After 
being treated in the Boussens natural gasoline 
plant, the gas is distnbuted to the consumers 
through the most important French pipe line 
system. 500 miles long The mam uses are 
the following Town gas (new supply or 
replacement) . furnace and boiler heating, 
manufacture of fertilizers, motor fuel gas 
The use of natural gas already represents a 
yearly saving of 420,000 tons of coal and 
82,000 tons of gasohne, propane and butane " 
The use of bottled gas ( butane ) is probably 
capable of much development m India 
A paper from the Belgium contnbutors 
dealt with the harnessing of fire-damp from 
the coal mines for use as gaseous fuel 
Gas from Solid Fuels — Such gas is ob¬ 
tained largely by coal carbonization or 
producer practice some of the papers 
submitted dealt with underground gasi¬ 
fication of coal ( France) There was a 
valuable review of modem carbonization 
problems m Great Britain by G E Foxwell, 
C Johnson, J Bums, and others In these 
papers, attention is drawn to the importance 
of clean coal for carbonization, and to the 
difficulties which have been caused by using 
coal containing greater and greater amounts 
of Impurities Bums discuses the adverse 
effects of poor quality coal upon the results 
of gas manufacture and deplores the in¬ 
creased ash of modem coal and coke 
The French contnbutors submitted a 
paper on the use of coke-oven plant for pro¬ 
viding industrial gas They conclude that, 
if the market for the coke is assured, coke- 
oven plant IS best mstalled near a populous 
area where there is a market for the gas, 
both mdustrial and domestic Calcutta 
would seem to meet these requirements, pro¬ 
vided that the market for the coke is as¬ 
sured Other interesting papers in this 
section dealt with wood and charcoal pro¬ 
ducer gas for traction purposes m Sweden 
1934-35) and developments m the manu- 
acture of producer from British sohd 
fuels 

Steam Power 

A number of papers submitted to the 
Conference dealt with developments m steam 
turbme practice and the present trends m 
design. The units considered were generally 
of the order of 100 MW operatmg with steam 
at 1,500 lb per sq. m. and at 1,050*’F. For 
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the blading of these turbines, austenitic 
steels of 18 per cent chromium and 8 per cent 
nickel, stabilized with titanium or colum- 
bmm, are favoured 

F Dollin ot C A Parsons & Co Ltd , 
Great Bntain, in dealmg with design trends, 
emphasized that, although improved ther¬ 
mal efficiency and mcreased output are 
important, a fundamental requirement is 
rehabibty Increased pressures and tempera¬ 
tures are natural developments, but the 
saving in fuel consumption to be expected 
from these measures is not easy to calculate 
and has been the subject of several recent 
technical papers, recorded in the Proceedings 
of Insiiiutton of Mechanical Engineers " As 
a rough indication, however, it may be 
stated that an increase of lOO^’F (S5°C) 
in the mitial temperature results in a fuel 
saving of about 3} per cent, whatever the 
level of pressure and temperature It is 
considered that the steam turbme will mam- 
tam its position for many years as a domi¬ 
nant pnme-mover in the field of power 
generation 

Internal Gombustlon Engines 

This section was devoted largely to trends 
in oil engine design and to developments m 
diesel engines. It is remarkable that design 
m this field is not yet standardized by any 
means, and that fresh modifications are 
contmuously coming forward In this section 
there was an unusually interesting paper by 
Prof Max Serruys on “ Comparative Effi- 
aencies of the Mam Types of Internal 
Combustion Engine ", in which he estimated 
the performance of each type of engine, not 
only on the score of overall thermal efficiency 
but also analytically, dealing separately 
with {1) theoretical thermodynanuc efficiency, 
(2) mdicator diagrams, (3) combustion effi- 
aency, (4) mechanical effiaency and (5) a 
factor of performance dependent upon the 
fuel used 

Gas Turbines A Jet Engines 

Active mterest is being mamtamed in this 
field, not only in industrial and thermal 
power plant, but also in locomotion whether 
by rail or on sea or in the air Dr D M 
Smith in " Land Type Gas Turbmes ” 
claims that advances m cycle conditions will 
lead in the course of time to plant of high 
thermal efficiency, with regard to coal- 
buming gas turbines, however, he considers 


that much development is still necessary 
for commercial success, but that such tur¬ 
bmes will be practicable m the moderate 
power range W Karrer of Switzerland 
claims that overall thermal efficiencies of 
about 40 per cent will m due course be 
achieved at power stations by means of 
(supplementary) gas turbmes. In Amencan 
gas turbine practice attention is drawn to 
railway locomotive applications as well as to 
pnme-powers " The most crucial phase of 
gas turbine development, it is stated, has 
already begun m the United States This 
is the operation m commennal service of a 
locomotive unit and several stationary units " 

In ** Power Plant Reqmrements for Future 
Aircraft ", F M Owner and G S. Hooker of 
the Bns/o/ Aeroplane Co proceed to separate 
the thermal and propulsive effiaences of the 
vanous t}q>es of new engmes 

Water Power 

Under this head the resources and location 
of water power plant, and the design of such 
stations are dealt with Papers were sub¬ 
nutted from Canada, Norway, United States, 
France, Czechoslovakia, Switzerland and 
Italy In Norway such power plants are 
often built into the rock The advantages 
claimed arc (1) More efficient utibzabon 
of heads and, under difficult ground condi¬ 
tions, greater possibilities and freedom 
m the selection of design and site of the 
plant Losses in head may be considerably 
reduced. ^2) Shorter pipe Imes, particularly 
important for plant with high heads or large 
pi^ dimensions Weight of pipes may be 
further reduced if lin^ pressure shafts m 
rock are used (3) Protection against falhng 
rocks and avalanches (4) In sound and dry 
rock, construction deta^, such as columns, 
girders, walls, foundations (5) Cost of main¬ 
tenance and repairs, which items are fre¬ 
quently heavy at plants m the open, may be 
mater^y r^uced (6) The plants may be 
rendered mvulnerable against dratruction m 
case of war 

In France there is tendency to consider 
that the sizes of hydro-electnc schemes have 
reached the limits of economic development, 
but in the United States the trend is towards 
larger umts, with simplification and improve¬ 
ment m construction methods. " Multi¬ 
purpose nver development programmes have 
resulted in projects of tremendous magnitude 
with large generating umts. Load condi- 
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ticHis have given an impetus to the creation 
of head by dams, mstt^ of conduits." 

From Italy, Switzerland, Czechoslovakia, 
and Norway there were techmcal papers on 
the Kaplan, Francis and Felton turbmes 
deahng with their respective fields of applica¬ 
tion There was alM from France an un¬ 
usually mterestmg pa^ on the possibihties 
of the utilization or differences of tem¬ 
perature between the deep and the surface 
water of the sea at Abidjan, Ivory Coast, 
West Africa The surface temperature is 
28‘’C while the cold water at depth is at 8X, 
thus giving the necessary thermal potentiaL 
The Frenui Government is mvestigating the 
possibilities of hamessmg this source of 
energy It is stated that the problem has 
been solved theoretically and now remains 
only to be tested Work is going ahead 
The prinaple consists m evaporating the 
warm water at 2i°C under vacuum The 
steam thus generated is inhaled by the 
condenser which is cooled by the deep cold 
water On the way the energy of the steam 
IS utilized to drive a turbme and an alternator. 

Atomic Enorgy 

Papers on the development of power 
from nuclear ener^ were submitted by Sir 
John Cockroft of Great Britain and by L 
Kowarsky of France 

According to Cockroft, the following are the 
prmcipal technical problems which will be 
faced in the course of the nuclear power 
development programme (a) high tem¬ 
perature operation, (b) high heat transfer 
rates, (c) neutron econinny and breeding, 
(d) lon^ operating bfe, (e) development of 
economic chemical procesang, and (f) disposal 
of radioactive waste 

Each of them must be solved if the pro¬ 
gramme is to succeed 

"The building of the first experimental 
reactors will probably occupy the next 
three to five years During the following 
five 3rears we may expect to gain operating 
experience and desimmg the first fuU 
sew nuclear power moduoers At least the 
same period probably be needed for the 
necessary chemical engineering and metal¬ 
lurgical developmenta required to produce 
economical processes We ate unhkely 
therefore to embark on any large-scale 
development of nuclear power before at least 
the following decade." 


Miscellaneous 

Wtnd Power — In an unusual paper on 
" Recent Developments m Scale 

Wind Power Generation m Great Bntain ", 
T G N Haldane and E W Goldmg analysed 
the economics of utilizing wind-generated 
energy m any electricity supply net-work, 
and gave estunates of generating costs In 
Great Bntam it is only m certain (western 
coastal) areas where the wmd is of suffiaent 
regularity and force to justify the installation 
of such plant 

Another noteworthy contribution to the 
Conference dealt with a unique hydro- 
electnc project water from the Mediter¬ 
ranean womd be admitted to the Qattara 
depression m the Northern Libyan Desert 
(which 13 about 70 kilometers from the 
coast), the flow of inconung water being 
balanc^ by evaporation from the salt lake 
which would be formed The scheme as 
now proposed provides for a drop of 50 m 
below sea level. the area of the lake which 
would eventually be formed being some 
13,500 square kilometers The cost is 
estimated at £110 million Power output 
would be 3,00,000 kilowatts, and " it is 
conceivable that with the creation of a vast 
salt lake, with fishery prospects, and the 
possibibty of cultivation of thousands of 
acres around this lake, by means of electric 
power for hft irrigation from Nile waters, a 
new and vast area could be added to the 
cultivable area of Egypt" 

A recurring theme throughout the Con¬ 
ference was the growth in the amount of 
low grade coal now bemg produced through¬ 
out the world There is evidence that m 
many countries the coal seams of higher 
CTade have been largely worked out and that 
from year to year the natural quahty of the 
fuel Ming prcduced tends to fall due to the 
excessive amounts of impurities now being 
worked and wound with the coal More¬ 
over, mechanization itself (owing to the 
mabihty of machinery to discnrmnate) con¬ 
tributes to the production of rather inferior 
coal Consequently, in many of the papers 
submitted there was abundant reference to 
methods of utihzation of such fuel and/or 
to its purification pnor to use In a word, 
mcrea^ attention is being given to more 
efliaent methods of treating and using 
lew grade coal m the major <^-prodocmg 
countries of the world. 
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I T IS relatively within recent years that 
the mechanism of the formation of a 
bubble has received attention This is 
partly because the formation of a bubble 
is a non-equilibnum process not amenable 
to thermodynamic treatment In addition, 
the general prevalence of extraneous bubble 
nuclei in aerated hquids and on ordinary 
surfaces, which promote boiling and effer¬ 
vescence. has made the mvestigation of the 
problem difScult 

Nucleate & Film Bolling 

When water is heated on a hot surface 
whose temperature is gradually raised, a 
sta« is reached when "nucleate** or "bubble" 
bomng sets m This is followed by " film " 
boihng The '* boiling curve " { Fig 1 ) 
qualitatively illustrates the changes that 
occur The temperature drop, At rF), 
corresponding to the point of inflexion m the 
curve for flux, which marks the transition 
between nucleate and film boiling, is called 
the critical temperature difference 
The first boiling curve was given by 
Nukiyama^ Farber and Scorah*, using 
electncally heated Ni, W and chromel A and 
C wires, found that different metals give 
different boilmg curves for the same liquid 
McAdams el al^ obtamed data on heat flux 
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Fio 1 — Boiling cuxvx 


m the film boiling range well above the 
maximum possible in the nucleate range 
All the variables influenang the shape and 
the position of the boiling curve are not 
known but the character of the heatmg 
surface seems to be the most significant 
factor The critical temperature ifference 
has been found to be different for each 
surface-liquid system*"* Between the maxi¬ 
mum and the minimum pomts in the curve 
for flux, there exists '* mixed boiling ”, i e 
nucleate boihng on some parts of the surface 
and film boihng on the rest 

The insulatmg action of the vapour ^yer 
was first desenbed by Leidjnfrost* The 
cntical temperature drop for a nven surface 
hquid p>air is substantially mdependent of 
the boilm|[ temperature and the correspond¬ 
ing flux mcreases with increase m boihng 
temperature However, Mosciki and Broder^®, 
using an electncally heated wire, found the 
hmiting temperature of the surface to be 
independent of the mam body temperature 
of the hquid 

Surface Bolling 

This term is apphed to very high rates of 
heat transfer observed when sub-cooled 
hquids are heated by surfaces above the 
boihng point This phenomenon was inves¬ 
tigated by Knowles^ a few years ago 
McAdams etal^* made further mvestigations 
using de^j^issed distilled water Photo^phic 
obs^ation showed cychcal formation of 
bubbles on the surface and subsequent con¬ 
densation at regular mtervals Aeration of 
water gave higher heat fluxes at a given 
temperature difference Kreith and Summer- 
field^ determined heat transfer for flow of 
amhne, n-butyl alcohol and water. Fluxes 
as high as 16,00,000 B Th U /hr /sq ft were 
obtained These mvestigators concluded 
that the addition of a small amount of a 
volatile component should be helpful in 
achieving the very high rates characteristic 
of surface boiling. In these tests, the differ¬ 
ence of temperature from the surface to the 


44 « 




DUBEY THE MECHANISM OF BOILING 


bulk of the bquid appeared to be one of the 
correlating variables Gunther and Kreith^^ 
heated stagnant, sub-cooled water using a 
small, flat, horizontal, electncally heated 
stnp above the boiling oomt and obtamed 
pictures at the high heat nuxes. The authors 
concluded that the high heat transfer rates re¬ 
sulted from the disturbance of the surface fllm 
by periodic formation and collapse of bubbles 

Mechanism of Nucleate Boiling 

Evaporation is a non-equihbnum process 
since heat and mass are continuously being 
transferred from the liquid to the vapour 
phase Because of surface tension, energy 
IS required for the formation of a hquid- 
vapour mterface as well as for extending the 
suHace so formed 

Larson'* denved the following expression 
connecting '* Contact Angle( Fig 2 ) with 
" Work of Adhesion " and " Work of Cohe- 

I* 



where 

Wi, — oi,+(o.v — ou) = Work of Adhe¬ 
sion, and 

Wi = 231, ^ Work of Cohe-sion, 

showing that the contact angle 0 depends 
upon the relative attraction between sohd 
and liquid and between the molecules of the 
bquid itself Fig 3 shows the vanous shapes 
of bubbles depending upon the value of 0, 
The surface energy requirement accounts 
for the fact that the vapour pressure inside 
the bubble is lower than would normally 
occur for the same temperature and pressure 
conditions of the environment Thus 

2a P' /nx 

Pc = P.“7 .• W 

where 

Pc=saturation pressure at concave surface, 
p, = saturation pressure at plane surface, 



SOLID 


Flo 2 — Contact akolx (0) and its xelatiok 
TO '* Work or Adhrsiom " and " Work or 

COHSSION " 


LIQUID 



SOUD 

FlC 3 — EfFKCT of INTKRFACIAL TENSION ON THE 
SHAPE OF BUBBLES OF VAPOUR 


o = surface tension , 
r = radius of bubble , 

P' density of saturated liquid , and 
P' = density of saturated vapour 

Also, for a bubble, on account of surface 
tension, 

2o 

Pin = pel H • • (3) 

where 

Pin and p«x are pressures in the interior 
and extenor of the bubble 

Both the above relationships require the 
hquid to be superheated m order that bubble 
formation may start and develop The 
importance of this superheating was first 
recognized by Bosnjakovic'* Smee the 
nucleus bubble is mfinitely small, the forma¬ 
tion of bubbles according to equations (2) and 
(3) would require excessive superheating 
In fact such superheating has been observ^ 
with pure liqinds'^*'® Actually, however, 
there are often nuclei present, wmch facilitate 
the formation of the mitial bubble After 
“ an explosion on a microscopic scale the 
bubble comes into existence and superheating 
provides the motive force to its development 
Jakob'* and his assoaates have made a 
detailed study of the formation, rate of rise, 
and growth of bubbles, and of the distribu¬ 
tion of the temperature above the heating 
surface up to the steam region The tem¬ 
perature changes suddenly at the water 
surface, the mean superheat m water being 
0 3® to O-SX In the close proximity of the 
heating surface, the superheating of water 
increases greatly up to the temperature of 
the heating surface, indicating that a thm 
layer apparently exists not mixed up by 
convection, aimiiar to the well-known Prandti 
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boundary layer Surface roughness is found 
to &cilitate neat transfer. 

Snperbeatlngt SupersatoratJon & 

the Role of Etrallatore In Babble Formatloa 

The problem of the effervescence of a 
hqmd supersaturated with gas is stnctly 
analogous to that of bubble formation m 
superheated liquids or hquids under negative 
pressure At a given temperature the pres¬ 
sure over a liquid can be reduced so that a 
tension develops m the hquid*®-“ To avoid 
these extreme conditions, vanous sohds 
called ebullators are generally used for 
obtauung smooth boiling 

Larson'^ attempted to explam the rdle of 
ebullators by correlating the adhesion-free 
Oil) of vanous surface hqmd 
combmations with the ease of bubble forma¬ 
tion Attempts at quantitative measure¬ 
ment were unsuccessful Tomlinson** also 
showed that sharp edges and points do not 
promote bubble formation as commonly held 
Dorsey** pointed out that sharp edges and 
pomts that were wetted by water could not 
act as bubble nuclei Dean*^ and his co¬ 
workers confirmed this conclusion whereas 
Cassel** considered surface roughness im¬ 
portant 

Larson'* developed a thermodynamic 
theory of bubble formation which led to the 
conclusion that the nucleus of a bubble is of 
molecular dimension and that surface tension 
may be a property of the molecule This is 
contrary to the accepted theory of capillanty 
An attempt was also made to explam the rOle 
of ebullators with the help of this theory 

According to Donng** bubbles survive 
only above a critical size Their number 
vanes sharply with temperature Thus, 
ether may give 1 bubble/sec at 142X, 
showing that at this temperature the hqmd 
is very unstable This agrees with the 
experiments of Wismer of '• who found 
that water saturated with carbon dioxide or 
oxygen at 14 to 30 atm, when suddenly 
decompressed to 1 atm, showed no 
immemate bubble formation, and bubble 
formation occurred after a few seconds only 
when the temperature was raised to about 
70X With nitrogen under more than 100 
atm, on decompression, bubbles formed 
only on the surface Tliese experiments 
strongly support the view that only at very 
high pressures is the spontaneous formation 
of bubbles possible 


Vanous attempts have been made to 
ascertam the maximum temperature to which 
a pure hqmd may be heated without causing 
it to bou'*''®**® Egglcton and Kermack” 
have obtained data on the highest tempera¬ 
ture and the corresponding vapour pressure 
maintamed for 5 sec with a number of hqmds 
before boiling commenced. Meyer*' found 
that the breal^g tension of ethyl ether was 
at least 72 atm Dixon** cooled water m a 
sealed tube but the hquid did not break 
away from the walls untu the pressure inside 
the tube was —150 atm. 

Furth** has mvestigated the empty spaces 
or "holes" m a hqmd and develop^ a statis¬ 
tical theory according to whi^ a hqmd 
attains a state of complete instabihty when 
its temperature is rais^ The temperature 
at whu^ this ]ust happens is taken as the 
maximum temperature of superheating Also, 
the maximum ne^tive pressure required to 
cause this instabihty is regarded as a measure 
of the ten^e stren^h of the hqmd While 
applymg this theory to the phenomenon of 
the escape of gases from a supersaturated 
solution, m the form of bubbles, only such 
cases were considered m which the vapour 
pressure of the hquid is so low that it can 
oe neglected m comparison with the gas 
pressure 

Hatcher and Sage** showed that turbu¬ 
lence reduced supersaturation in hydrocarbon 
mixtures and suggested that localized regions 
of low pressure associated with vortices, which 
are widespread m turbulent motion, are 
conducive to the formation of small bubbles 
Dean*’ extended the idea further To explain 
bubble formation by mechanical shock, 
turbulent motion and ultrasonic waves, 
when active nuclei had become inactive, he 
suggested that free vortex motion is probably 
always responsible for the bubble formed 
This mterpretation was supported qualita¬ 
tively by experiments 

Cassel** developed a mathematical theory 
of bubble formation and considered elements 
of surface roughness, called " conical dips " 
and '* comcal tips ", as conduave to bubble 
formation 

The author has made some interesting 
observations** on the boilmg of hqmds at 
atmospheric and lower pressures, under three 
different experimental conditions, viz (1) 
boiling in a flask, (2) boiling on electrically 
heated platmom wue and (3) boiling of 
hqmds in parallel flow over heated wires. 
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Experimental 

The apparatus ( Fig 4) employed m (1) 
and (2) consisted of a test tube, A, about 
4^ m long by I m o d , m which the expen- 
mental hquid was heated electncally while 
surrounded by its own saturated vapours 
Two leads fwed mto the tube earned a coil 
of 0*004 m duL platmum wire Hie 
l^uls dipped into pools of mercury kept m 
the curved ude-tub^ of the neck of a 250 c c 
round-bottom flask to which a cap with a 

r mnd-glass ]oint and a side-tube were fitted 
thick wrought iron lead, passing through 
a rubber bung fitted to each of the side-tub^, 
and dippmg into the pool of mercury, allowed 
external electrical connections to made 
The cap was connected to a condenser and 
receiver The pressure m the system was 
maintained by means of a vacuum pump 
connected to it through pressure regulating 
devices The pressure was primarily con¬ 
trolled by mampulating a hand-operated 
valve and noting the level of mercury in 
the manometer For a more accurate con¬ 
trol, an automatic electrical device descnl^ 
1^Cryder and Fmalborgo*^ was used (Fig 5) 
The apparatus, made of glass with mercury 
m the U-bend, had two platinum leacu 


fused mto it Its performance depends 
upon the response of the air enclosed in one 
of the limbs which was segregated from the 
rest of the system by means of a stop-cock, 
after the d^ied pressure had been estab¬ 
lished m the system by controlling the hand 
valve. Fall or nse of pressure m the system 
made or broke the electneal circmt, thus 
admitting air through the nozzle or closmg 
the latter to the atmosphere A large 
aspirator mcluded m the assembly served as 
a balancing unit The experimental hquid 
was also taJeen m the flask 

To obtam the desired pressure in the 
S 3 ^tem, the vacuum pump is started and the 
stop-cock of the automatic control is opened 
to let the air m the two limbs commumcate 
with each other The hand-operated valve 
IS then carefully manipulated so that the 
desired pressure is established The stop¬ 
cock IS then closed, after which the pressure 
IS automatically mamtamed and there is no 
perceptible fluctuation m the level of mercury 
in the manometer, suggesting that the 
variation m pressure is less than ±0 1 nun 
of mercury 

A suitable amount of hquid was taken 
both m the test-tube and the flask, together 



Pio 4— APPABATOS POR THR STDDV of BOILINO (1) IN A FLASK AND (2) OVSR ILSCTRICALLY 

HBATXD PLATINUM WIRS 
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Fio 5 — Automatic prbssurb control device 


With the ebuUator under test, the apparatus 
assembled and the desired pressure establish¬ 
ed The flask was carefully heated to make 
the liquid boil When the liquid in the tube 
A had been heated in the vapour for IS to 20 
min , the current was switched on to obtain 
boding in the tube 

Bolling in the Flaik 

It was found that at atmospheric pressures 
any of the ebuUators like porous porcelain» 
glass-wool and glass-beads was satisfactory 
for carrying on continued boding over con¬ 
siderable jienods but at lower pressures 
difficulty was encountered The ebuUator 
was found to lose its effectiveness quite 
quickly When a fresh charge of ebuUator 
was used, it mitiated bubble formation without 
much difficulty, even at low pressures If 
the hquid was now aUowed to cool without 
disturbmg the pressure and then reheated, 
senous bumpmg occurred After a long 
senes of trials it was found that a thick bed 
of glass-beads, amounting in depth to about 
half the radius of the flask, could be used 
with success for steady bodmg with the 
following precautions 

(a) The liquid is heated slowly and cau- 
tioudy and when it is about to bod a little 
stronger heat is applied to a spot near the 
edge of the glass-bead bed when bubble 
formation usu^y commences and easily 
spreads to the rest of the hquid 

(b) A low flame, with several thicknesses 
of asbestos paper between the flask and the 


wire-gauzc, is used to heat the entire bottom 
of the flask This was more satisfactory 
than a hciuid bath 

Bolling over ElectrlcaUy Heated 

Platinum Wire 

When the test-tube was weU heated and 
the vapours from the bodmg flask began to 
distd over, current was switched on through 
the cod For the expenment to be success¬ 
ful, bodmg should commence immediately 
after switching on the current, contmue 
boding so long as the current is passing and 
should stop as soon as it is switched off 

The fresh wire gave smooth boding for a 
few minutes only When the wire had 
itself become inactive, various aids like small 
glass<beads, fine particles of porous poree- 
fain and glass-wool proved ineffective This 
suggested that it was the condition of the 
wire surface itself that mattered Its surface 
was, therefore, coated with finely divided 
platinum by soaking it m a concentrated 
solution of platimc chlonde and passmg 
enough current to make it glow This was 
repeated several times to get a good deposit 
This proved quite satisfactory over consider¬ 
able penods after which it had to be renewed 

Thus, boding seems to depend upon the 
presence of agents which aid bubble forma¬ 
tion either by supplying nuclei in the form 
of adsorbed gases or vapours in their surfaces, 
or by modif^ng conditions adjacent to the 
surface In these experiments, the bubble 
nucleus m the ebullators quickly became 
inactive m vacuum due most probably to 
dislodgment of adsorbed gases and vapours 
However, although a thick bed of glass-beads 
gave smooth boding m the flask once bubble 
formation had been induced, it could not 
prevent excessive superheating m the test- 
tube With glass-beads in the flask, it was 
seen that bubbles ongmatmg from the 
bottom left a trad behmd them, this trad 
served as nucleus for further bubble forma¬ 
tion The small cavities formed by the 
beads seemed to create a suitable condition 
by modifying convection as well as the 
manner of escape of bubbles The fine 
coating on the platinum wire gave good 
residts probably by supplymg minute cavi¬ 
ties which also acted m a manner similar 
to the above It seems reasonable to sup¬ 
pose, therefore, that to be effective the 
cavities must have a curvature comparable 
with that of the heating surface itself 
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From the above it is evident that a foreign 
gas in the liquid, whether in solution or 
adsorbed on the solid surfaces present in it, 
gives bubbles much more easily than the 
liquid vapour itself The ongin of a bubble 
of vapour m a saturate<l or superheated 
bquid and that of a bubble of a foreign gas 
inside the liquid are subject to the same 
laws of pressure relationships Because of 
its natural attraction for its own vapour, 
the liquid would be reluctant to release a 
bubble of vapour, whereas, if it is assumed 
that the pressure of tlie foreign gas increases 
enormously as the temperature of the liquid 
IS raised, the relatively easy formation of the 
bubble of the foreign gas mside the liquid 
could be explained 

The rough surface of the platinum wire 
might also be acting by providing conical 
“ dips ” and conical tips as postulates! by 
Cassel** On the basis of his thermodyna¬ 
mic theory of bubble formation, Larson^ 
concluded that surface roughness or curva¬ 
ture of molecular or unit crystal magnitude 
helps m the formation of the nucleus bubble 
From ( asset's theory also it could be deduced 
that the critical size of the nucleus bubble of 
small diameter could be obtaincxi without 
excessive superheating only if the contact 
angle were large and the conical dij) *’ or 
the conical ''tip" were minute in size, 
comparable with that of the nucleus bubble 
Botli these theories lead to the conclusion 
that, for bubble formation without excessive 
superheating, the elements of surface rough¬ 
ness must be small in magnitude The 
finely divided platinum easily fulfils this 
condition Ihcs also lends supjxirt to the 
observations of Sauer et who found that 
a thin film on copper gave a belter heat flux 
than a clean surface 

The bubbles formed in the flask were much 
larger than those formed in the test-tube 
over the coated platinum wire In the case 
of simple boiling of water in a beaker, it is 
usually seen that large steam bubbles leave 
the surface This would suggest that the 
size of the initial bubble largely depends 
upon the curvature of the surface on which 
the bubble originates A smooth surface 
with a small curvature gives large bubbles 
That a rough surface gives smaller bubbles 
was also noted by Jakob'* From the point 
of view of heat transfer, therefore, a rough 
surface is preferable The formation of 
smaller bubbles leaves a larger portion of the 


heat transfer surface to be wetted by the 
liquid which quickly regains its superheated 
state 

Bolling of Liquids In Parallel Flow 

over Heated Hoiixontal Wires 

Available literature on the subject shows 
that boiling on a wire surface is confined to 
stagnant pools of liquids It was, therefore, 
decide<l to study boiling of liquids on hon- 
zontal wires with the liquid under forced 
circulation parallel to tlie wire Platinum 
wires of 0 02 in , 0 01 in and 0 005 in dia 
were used with water and 95 6 per cent ( by 
weight) ethyl alcohol The liquids were 
circulated at three different velocities, viz 
1, 2 and 3 ft /sec Test sections ranged 
from 6 75 in to 6 84 in in lengtii 

Apparaiui^ -The platinum wires were used 
both as the heat transfer surfaces and as 
platinum resistance thermometers 1 he 

apparatus consisted of two mam parts 
(1) the electneal system and (2) the 
circulating system 

The electrical system consisted of arrange¬ 
ments for obtaining regulated current through 
the experimental wire from a bank of accu¬ 
mulators and for measunng the current 
strength and potential drop across the test 
M'ction of the wire The circuit diagram is 
shown in Fig 6 Current drawn from tlie 
accumulators was regulatc^d by a variable 
resistance Its magnitude was determined 
by measunng the voltage drop across a 
semi-standard n*sistance made from 10 
S W G , low-temperature-coefticicnt-of-resis- 
tance ' Ferry ” wire and calibrated against 
a precision resistor using a Vernier potentio¬ 
meter, tyfK‘ 4363, supplied by Messrs 
Tinsley & Co , London, S E 25 Potential 
drops across the semi-standard and across the 



Fig 6 — Electrical co^NBCTlONs employed in 

THE STUDY OF NOILINO OF LIQUIDS OVXR HEATED 
HORIZONTAL WIRES 
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test section in the actual experiments were 
measured with a potentiometer capable of 
measunng 0 01 mv at 1 mv 1 he potentio¬ 
meter was used in conjunction with a mir¬ 
ror galvanometer Volta^ were measured 
either directly or through a voltage divider 
depending upon their magnitude, the poten¬ 
tiometer being capable of measunng 1 91 
volts directly 

The circulating system (Fig 7) was assem¬ 
bled from a copper vessel of ateut 2 3 gal 
capacity with a reflux condenser, a centnfugal 
pump. I in 1 d copper iuhes, an onflce 
flowmeter and four valves for controlhng 
the flow Tlie copper vessel was seat^ on 
an electnc heater inside a steel cylmder and 
the whole system was insulated against heat 
loss 

A glass U-tube, ^ m i d , with side-tubes, 
held the experimental wire ( Fig 8 ) and was 
mcluded in the circulating system by means 
of short rubber tube connections The plati¬ 
num wires were C grade supphed by Messrs 
Johnson MaUhey, London Their tempera¬ 
ture coeflicient of resistance was quoM as 
0 0035 The method of Axing the wire to 
Its copper leads and mountmg it in the glass 
tube is shown m Fig 8 The potential leads 
were hammer-weld^ to the element at about 


m. from the inner end of the brass screw 
holdmg the element The element was 
annealed at red-heat m air by passing suffi¬ 
cient current For 0 02 in and 0 01 m dia 
wires. 0 004 m dia. wire was used as potential 
lead For the 0 005 m dia. wire the potential 
lead was only 0 002 in in dia The wire was 
mounted inside the glass tube by sealmg its 
copper leads to the side-tubes with cold¬ 
setting Marco Resm No 65C (supplied 
by Messrs Scott Bader & Co Ltd ) The 
potential leads were taken out through side- 
tubes which were then sealed 
Experimental — The flowmeter was first 
cahbrated for water and ethyl alcohol The 
wire was next cahbrated for its resistance at 
O^'C and at lOOX by passing a nominal 
current through it and measunng the voltage 
drop across the semi-standard and across the 
potential leads of the wire The 0 005 in 
dia wire vras calibrated at the temperature 
of boi'ing ethyl alcohol instead of at lOO'^C 
This wire was not used with water 
The glass tube was mounted on the cir¬ 
culating system. the circulating pump started 
and the hquid made to boil at a steady, 
moderate rate The valves were adjust^ 
to give the desu^ rate of flow For measure¬ 
ments m the nucleate boiling region, a small 







Fio 7 — Apparatus for circulatihq boiling uquids ovn hbatxd wirb. 
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D C was now passed through the wire and 
potential drops were measured across the 
senu-standard and across the potential leads 
The current was then mcreased by small steps 
to a predetermined maximum and then 
decreased and a senes of current and voltage 
readings was recorded With each hquid- 
wire system determinations were made at 
three different hquid veloaties of 1, 2 and 3 
ft/sec respectively 

Some data were also obtamed m the film- 
boihng region To induce film boding on the 
whole wire without causing it to burn out, 
the following procedure was adopted To 
begm with, nucleate boding was mduced 
The current was mcreased to a high value, 
the boding still being of the nucleate type. 
Without making any further alterations, the 
current was momentardy switched off On 
switching the current on again, film boihng 
set in over most of the wire and quickly 
spread over the rest of it. Measurements of 
potential drops were done in the usual way 
The current was lowered m steps and reading 
taken at each step When the current strengtii 
small, boding suddenly reverted to the 
nucleate type without requiring any speaai 
manip^oon The measurements were con¬ 
fined to the 0-01 in dia. wire with ethyl 
alcohol at 2 ft/sec and 3 ft/sec hquid 
vekiaties respectively. 

CflfcuWww— -These were made as follows 

(1) Heat load per hour, q =» 3 +15 El, and 

(2) area of wire, A »ie DL 


where 

E = voltage drop, volts, 

I = current, amperes, 

D = diameter, feet, and 
L length, feet 

(3) Resistance of the wire at temperature, t, 



(4) Wire temperatures were computed from 
the following relation 


t _ KltRo 


l-xlOO 


For the 0005 m dia wire cahbrated at 
78 6“C., for instance, the followmg relation 
was used 


,^3_x78 6 

1v79*6 


For the 0*02 m dia. wire a radial correc¬ 
tion was apphed, the surface temperature 
of the wire was obtained from the following 
relation 


t,-t^- 


(q/A) D 
8k 


which may be obtamed by assuming uniform 
generation of dectnc heat m the platinum 
and constant thermal conductivity. This 
radial correction amounted to only a few 
tenths of a per cent m the case of water with 
the two thumer wires and m the case of all 
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Flo 14 — FtUX VB TBHPBItATURB DBOP FOB BTBYL ALCOHOL, (1) 0-02 IN DIA WIBB, (2) AMD (4). 

0<01 IN DIA WIBB, (3), 0005' DIA WIBB 


With any given liqmd-wire system, velocity 
of the hquid parallel to the wire does not 
seem to have had any considerable effect on 
the relative positions of the curves for the 
same hquid ^Fic 12 for 0 01 in dia wire) 
For water with the 0 01 in wire, the curves 
for the higher velocities have a tendency to 
be shifted to the left, whereas for ethyl 
alcohol the effect of veloaty, for this same 
wire, IS not appreciable At low and high 
values of temperature drop, the curves for 
each liquid have a tendency to merge mto 
one another regardless of veloaty Thus 
for water, the curves appear to merge 
mto one for temperature drop bdow 
5T. and above 25*?. For ethyl alcohol 
these limits appear to be IST and 25‘F 
resDKtively. 

The results for water and ethyl alcohol, 
given m Figs 13 and 14 respectively, show 
that up to a temperature drop of about 25^ 
the curve corresponding to a smaller diameter 
of wire IS situated more to the left Above 


this value of temperature drop, however, all 
the curves for a particular hqmd approach 
one another, r^ardless of hquid velocity and 
wire diameter In nucleate boilmg range, 
this merging of the curves for the different 
wires IS very distmct m the case of ethyl 
alcohol Thus, so far as the effect of wire 
diameter is concerned, the author’s findings 
agree with those of McAdams etal* 

In the range of film boiling, the points for 
two different veloaties for the same liqjud- 
wire pair he closely on the same curve Three 
points for ethyl alcohol be between the curves 
for true film boiling and nucleate boiling 
Their irregular disposition may be due to 
errors m measurement which were unavoid¬ 
able considering Ae irregular boiling that 
characterizes this region 
The nature of the curve m the range of film 
boiling and for high values of temperature 
drop ui the range of nucleate boihng is the 
same as generally accepted However, at 
low values of temperature drop, well withm 
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the nucleate ran^. the curves are somewhat 
more to the left than those obtain^ by 
McAdams ei a/.*. These authors found that 
the flux in this region was of the same order 
as that for sumle heating of fluids by natural 
convection Obviously, the forced circula- 
tum of the hquid in the present investigations 
markedly raised the flux m this region In 
agreement with the observations of these 
authors, the wire diameter seems to have 
considerable effect on flux for values of 
temperature drop below about 25°F, the 
flux rising with decreasing wire diameter 
For the same wire, the curves for water 
are situated higher than those for ethyl 
alcohol 

The superheating observed here corres¬ 
ponds to the superheating of hqmds m a 
vertical tube evaporator With the hquid 
moving at a fast rate, the friction head seems 
to prevent it from boiling below a certam 
minimum flux (corresponding to which, 
therefore, there is a imnimum temperature 
drop) McAdams et at ^ observed that at low 
values of temperature drop, bubbles formed 
only on the surface of the pool of water and 
not on the vare In the present case this 
action might have been augmented by the 
effect of fnction head with the result that 
the minimum values of temperature drop for 
the formation of visible bubbles on the sur¬ 
face of the wire ranged from 10"F to 25®F , 
depending upon the nature of the hqmd, its 
velocity and the diameter of the wire. 

Summary 

1 Boding seems to depend upon the 

resence of ebullators which aid smooth 

ubble formation either by virtue of gases 
and vapours adsorbed by them or by creating 
cavities on the hot surface and thus modifying 
convection to give local superheating m the 
immediate neighbourhood of the latter 

2. In the case of hquids boiling over 
heated horizontal wires and moving parallel 
to them, end effects can be avoided by having 
potential leads about 15m from each end 
of the exposed portion of the experimental 
wire 

The form of the boding curve obtamed is 
the same as generally acc^ted for stagnant 
pools of bculing hquids The curve is, how¬ 
ever, placed h^her m the natural convection 
and lower nucleate boding r^ona 

3 Boding curves for water arc placed 
higher than those for ethyl alcohol, and 


those for thmner wires are placed higher than 
the curves for the thicker ones, for tempera¬ 
ture drops up to about 25"*? 

4 Wire contammation shifts the bodmg 
curve to the right 

5 Above a temperature drop of about 
25°F, velocity of hquid and wire diameter 
do not have much effect on the position of the 
curve 

6 Mmimum values of temperature drop 
for visible bubble formation range between 
lOT and 25”F 

Acknowledgements 

The investigations reported by the author 
were earned out m the Technic^ Chemistry 
Department of the Royal Technical College, 
Glasgow, under the guidance of Dr F 
Rumford 


HEFERESCES 

1 Nukiyaua cf refs 5. 6 ft 9 

2 Farbsr ft ScoRAH Trans Am Soc Meek 

hn^s , 1946 70, 369 

3 McAdams, Addomr, Rinaldo ft Day Chem 

Eng Progress, 1948, 44, 639 

4 Akim ft McAdams Trans Am Insi Chem 

Emgrs . 1939 35, 137 

5 iNsiNGBR ft Buss ibid , 1940, 36, 491 

6 McAdams Meal Transmtsston 2nd Edn , 1942, 

( McGrfliw Book Co Inc ) 

7 Rhodbs ft Bridges Trans Am Inst Chem 

Engrs , 1939, 35, 73 

8 Sauer, Cooper Akim ft McAdams Meek Eng , 

1938, 60, 669 

9 Leidbnfrost cf ref 6, Drew ft Mueller 

Trans Am Inst Chem Engrs , 1937, 33, 449 

10 Mosciki ft Broubr cf ref 9 

11 Knowles Can J Res, 1948, 36A, 268, 

Natl Research Council of Canada, Atomic 
Energy Project, N RC 1592, 1945 

12 McAdams, Kennel, Minden, Carl, Picornbll 

ft Dew Ind Eng Chem , 1949, 41, 1945 

13 Kreith ft SUMMERFIELD " Heat Transfer ft 

Fluid Mechanics Institute p 127, Am Soc 
Mech Engrs , 1949 

14 Gunther ft Kreith * Heat Transfer ft Fluid 

Mechanics Institute", p 113, Am Soc Mech 
Engrs , 1949 

15 Larson Ind hng Chem , 1945 37, 1004 

16 Bosnjakovic Tech Mech und Thermodynamth, 

1930, I, 359 {cf ref 16) 

17 Eqglston ft Kermack Chem Products, 1945, 

8, 75 

18 WisMER J Phys Chem , 1922, 36, 301 

19 Jakob Trans Am Inst Mech Engrs, 1936, 

58, 643 

20 Maxwell Theory of Heat, p 291 ( Longmani 

Green ft Co ), 18^ 

21 Philupp ft Tiffany Refng Eng, 1933, 35, 

140 

22 Reynolds cf ref 20 

23 Worthington , Trans Roy Soc (London), 

1892, A183, 355 


459 



J SCI INDUSTR RES, V 9A. 1950 


24 Youno Naiur^ Phtlosopky, 1807. 1| 472, 

cr ref 15 

25 Tomunson cf ref 27 

26 Dorsey Phys Rev . 1939 56, 594 

27 Dran J Applied Pkys , 1944. 15. 446 

28 Casssl ibid. 1944 15. 792 

29 I>ORiNO c( ref 17 27 

30 Kbnrick. Wibusr ft Gilbert J Phys Ckem , 

1924 28,1297 

31 Meyer cf ref 15. 17 ft 27 


32 Dixoif Proe Roy Soc, Dnblia. 1914, NSli. 

299 

33 Forth Proc Cam Phil Soc, 1941, 37. 

252 

34 Hatchbr ft Sage Ind Eng Chem, 1941, 33. 

443 

35 Dubby Fh D Thesis in Chemical Engineering, 

University of Glasgow. 1949 

36 Cryder ft tiNALBOROO Trans Am Inst Ckom 

Engrs . 1937, 33, 346 


Technical Assistance to Industry 


The Council of Scientific & Industrial 
Research has for sometime past had under 
consideration the question of technical 
assistance to industry The following are 
the broad outlines of policy decided upon 

(1) The National Laboratories would not, 
as a matter of policy, undertake routine 
testing for which facilities exist in the Govern¬ 
ment Test House, Alipore, and other similar 
institutions, except when such routine testing 
forms a part of any survey or investigation 
being conducted in the laboratories and for 
testmg in connection with issue of certificates 
of standardization Special tests for which 
facilities at the existmg mstitutions are not 
available may be undertaken by national 
laboratones provided they do not interfere 
with their normal work The certificate for 
tests will clearly state that it relates only to 
the sample submitted and examined 

(2) For off-hand technical advice to m- 
dustry, where no investigations need be 
undertaken and no written report is necessary, 
no fees would ordinarily charged In¬ 
dustry would, however, be requir^ to pay 


the travelling expenses of the officers con¬ 
cerned 

(3) Fees would be charged for technical 
advice to industry involving minor investiga¬ 
tions and submission of a wntten report, the 
quantum of such fees being determmed by 
the Directors of laboratones concerned and, if 
necessary, after consultmg the Director, Saen- 
tific & Industnal Research In addition to 
these fees, travelling expenses incurred by 
officers would be charged to the industnal 
organization concerned 

(4) In the case of major problems mvolvmg 
regular mvestigations, a scheme of research 
would be drawn up by the Director of the 
laboratory concerned in consultation with the 
Director, Scientific & Industnal Research, 
and suitable provision made therein for 
shanng of any royalties ansing out of patents, 
etc. which may be taken out as a result of 
these investigations Any staff appomted 
under such schemes will be purely temporary 
and the salary for the same, as well as inci¬ 
dental charges for diemic^, apparatus, gas. 
water, etc , will have to be borne by industry. 
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Seventy-five Years of Process in Miner¬ 
al Industryf Edited by A B Parsons 
(Amencan Institute of Mmmg & Metal¬ 
lurgical Engineer^)»1947, pp 811 

The spectacular progress in American 
muieral industry during the last 75 years is 
reviewed in a recent publication by the 
American Institute of Mining & Metal¬ 
lurgical Engmeers The compendium is 
divided mto three parts, the first part deahng 
with the progress m mmeral industry, the 
second section giving a bnef history and 
evolution of the above Institute, and the 
third division presenting the proceedings of 
the SevenW-fifth Anniversary Celebration 
and World Conference on the Conservation of 
the Potential Mineral Resources A galaxy 
of authonties in their respective fields of 
study hke L C Graton, L Eton, F Taggart, 
F Laist, C D King, Ohver Bowels. Sir 
Williams Fraser, Augustus Carlow, L C 
Cates and a host of others have treated a 
vanety of subjects such as minmg geology, 
metal mining, leaching and smeltmg of ores, 
ore dressmg, non-ferrous metallurgy, ferrous 
metalluigy, fuels and conservation of mmeral 
resources m an admirably interesting and 
instructive manner 

In mmmg geology, L C Graton, ex¬ 
plaining the on^ of metalliferous ores, 
expounds the mnmate relationship existing 
between geology and mining and traces how 
the vanous reputed mmmg companies m 
USA effected a perfect co-operation and 
co-ordination between the two branches by 
appointing consultmg geologists or instituting 
a separate department of mining geology to 
mvestigate the structural, stratigraphical 
and theoretical aspects of ore deposition, 
thereby elumnating guessing in mmmg 
enterprise involving substantial private or 
state funds. Realizing the importance of 
economic geology to mmmg, educational 
institutions have turned their researches 
towards the mvestigation of the governing 
pnnaples of mmeral deposition and condi¬ 
tions of ore formation in the vanous mmmg 
distncts which furnished them with ample 


knowledge m the physico-chemical pnnciples 
of mineral formation in economically profit¬ 
able quantities This co-opcration between 
academies and industnal concerns paved the 
path to boom up to the peak figure the 
production of all strategic minerals to the 
tunc of 9,000 milhon tons dunng the penod 
of Second World War 

Metdl mining has also shown a great pro¬ 
gress over the earlier defective methods 
Wntmg back from the early times, Luaen 
Eton has presented the development of 
accurate surveying and mappmg of mine 
workings, the timely and rational use of 
explosives to prevent fatal injuries, the 
vanous mining methods m vogue, haulage, 
drainage, stopmg, tunnelling, dnlling. tun- 
benng, ventilation, transportation, etc, and 
is hopeful of furtlier improvements in the 
methods and techniques of metal mmmg 
with the progress m the disscmmation and 
application of the knowledge of pnnciples of 
engineering F Taggart, on the other hand, 
entertains the reader with a wealth of in¬ 
formation on the antique and recent processes 
of ore dressing under separate sub-titles, each 
section treating all the information m an 
interestmg manner Notable advances over 
the earlier processes of ore dressing such as 
milling, commmution, cnishmg, micronizing, 
and other related topics are given m a simple 
and intelligible way so as to enable the 
reader to understand every step of the pro¬ 
cess utilized for the beneficiation of the ores 
A marked advance m this technique is the 
development of flotation process dunne the 
years between 1916-1926 (m which Prof 
Taggart himself played an important jiart) 
from which time flotation machines have 
been built to serve in practically any set of 
operating conditions with diverse varieties of 
flotation reagents. Almost all the ores 
at the present time are subjected to con¬ 
vention^ flotation procedure so as to 
reduce waste to a practicable minunum 
Similarly, m the field of gravity concentration, 
the most revolutionary development since 
the invention of the shaking table and the 
apphcation of sink float is the Humphrey's 
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spiral which is also finding a place in coal 
washing and which may ultimately replace 
tables in gravity concentration 
In the field of non-ferrous metallurgy, the 
leaching, smelting and purification of cop¬ 
per, zinc, gold, {dummium and magnesium 
ment special study Starting with the reco¬ 
very of copper, notably those which are low 
in unpunties from the Lake Supenor depo¬ 
sits and containing 3 per cent copper, 
the magnitude of the operations for the 
recovery of copper increased enormously 
smce the begmmng of the twentieth century 
as a result of the sidvances made m the 
operational techniques to cope with the 
discovery of new profitable geological horizons 
bearing copper in other regions With the 
rate of mcrease of consumption of non- 
ferrous metals and their alloys, new tech¬ 
niques and designs have been evolved to 
increase the load capacity of the furnaces, 
converters and electrolytic baths to refine 
them to the desired punty Besides, metals 
which were unknown or difficult to extract 
from their ores or are considered as museum 
cunosities have become of daily use, pur¬ 
chasable at cheaper pnees than were pre¬ 
vailing seventy-five years ago Ferrous 
metallurgy does not lag behmd the non- 
ferrous metalluigy This is amply illus¬ 
trated by the fact that the production of 
steel ingots grew rapidly from less than half 
a imUion tons in 1870 to 90 million tons 
m 1946 of which 80 million tons are pro¬ 
duced annually in open-hearth furnaces 
Text fibres depicting the improvements in 
the designs of blast furnaces, reverberatory 
furnaces and open-hearth furnaces portray 
clearly the achievements of the iron and steel 
industry 

Keeping pace with the ferrous and non- 
ferrous metallurgy are the researches in fuel 
technology — coal and petroleum The re¬ 
placement of wood chanxial and anthraatic 
coal in ferrous metallurgy by coke and bitu¬ 
minous coals increased the meagre mining 
of less than 50 milhon tons m 1870 to 
more than 600 milhon tons annually 
The need for high-energy fuel for auto¬ 
mobile and aircraft navigation dunng wars 
necessitated the mvestigation, develop¬ 
ment and application of the technique of 
thermal conversion to punfy the crude oil 
so as to minimize waste and denvc maximum 
energy and a host of ancillary petroleum 
pr^octa The production of emm oil rose 


steadily from 50 million barrels to more than 
1,700 million barrels annually after the 
Si^xind World War and still the market for 
petroleum and its products is expanding. 

In the field of pr^uction of non-metaJhc 
mmerals such as building materials, ceramic 
materuds, glass-making minerals, abrasives, 
raw mater^ for chemical industnes, the 
value of minerals imned rose from 56 
million dollars to more than 1,000 milhon 
dollars With the rapid advances m 
construction and structural engineenng, the 
demand for cement and its subsidiary pro¬ 
ducts finds an important place m the world 
markets Similarly, the shifting of ferti¬ 
lizers from organic to inoigamc, the source 
of potash from sylvite instep of wood ashes, 
and the recovery of phosphate from phos¬ 
phate rocks have enlarged the mdustnal 

S otential of U S A to such an extent as to 
ave a virtual monopoly and domination 
in the non-metallic mineral products. 

The grave situation developing as a conse¬ 
quence of the rapid depletion of the ir¬ 
replaceable mmer^ resources of the world 
m general, and USA in particular, neces¬ 
sitated the holding of a conference to discuss 
the problem of conservation of the natural 
resources and to reduce and/or completely 
avoid waste m the mming operations The 
chapters on the international atomic control 
and the r61e of en^eer and technologist m 
atomic energy are interesting as they furnish 
a fine example of co-ordmation m saentific 
work in the development of atomic energy. 

The volume abounds in factual data and 
the material presented by the authors is 
exceptionally good as it brings to light the 
presrat-day position and progress m the 
diverse fields of inmeral industry, and the 
importance of co-orduiabon m research and 
teclmology for the economic development of 
the country IS emphasized throughout The ac¬ 
count IS stoulating to the mdustnalists, to 
the teacher and to the research worker alike 

E Venkayya 

Electronic Valves, Book II & III — Data 
& dreuita of Receiver & Amplifier 
Valves (N V, Philips Gloeilampenfabnc- 
ken, Emdhoven, Netherlands), pp, 427 
(with 532 lUustrations) and 220 (with 267 
illustrations) respectively, 1949, 

These two books are devoted entirely 
to giving comprehensive descriptions of a 
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large number of receiving and amidifying 
valves as well as full technical data and 
characteristics of nearljjr all such valves 
manufactured by Philips Details are 
also furnished on current and voltage regu¬ 
lators, stabilizers, cathode-ray tubes, photo¬ 
cells, etc Representative arciuts of A C, 
A C /D C and battery receivers are given as 
also of gramophone amplifiers Desmptions 
of various test gear of I^Uips design ^d to 
the usefulness of these volumes 
Book II mcludes all the valves and circuits 
developed by Phihps during 1933-39 while 
Book III covers the period 1940-41 
Those using equipment manufactured by 
Phihps will find these books useful 

N B. Buatt 

Practical Applications of Spectrum 
Analysis, Iw Herbert Dmgle (Chapman & 
Hall Ltd, London), 1950, pp ix -|- 245. 
Price 40s net. 

This boor has been written by an author 
who has been a close associate of the late 
Professor A Fowler at the Impenal College, 
London, during the years when the founw- 
tions of saence of Ime spectra were being 
laid In this penod, various avenues of 
appl^g this branch of spectroscopy to 
problems of anal}rsis were being explored and 
the present book forms a record of the 
author's experiences It is primarily ad¬ 
dressed to readers who would like to possess 
working knowled^ of spectroscopy from the 
point of view of its applications to analysis 
In order to make the book understandable 
even to persons not familiar with spectros¬ 
copy, an mtroductoiy chapter, " General 
Pnndples ", discussing Bohr's theory, etc, is 
included. This is followed by a description of 
" Sources of Lummosity " which dew with 
the usual methods of exating spectra In 
the succeeding two chapters the prinaples 
of taking sp^ra with pnsm and mting 
spectrographs ate discussed somewhat in 
detail. 

The above four chapters cover 65 pages, 
which 18 nearly half the book The most 
mstructive chapter is on " Qualitative Spec¬ 
trum Analvsis^', pages 74-122, which des¬ 
cribes fully fully the peculiar problems 
which arise m identifying mdividual metallic 
elements, including the rare earths. There 
is then, only a bnef reference to “ Quanti¬ 
tative Spectoum Analysis". 


The utihty of the book is considerably 
enhanced by eight tables in the appendix 
which mclude wavelengths of iron arc 
hnes, rues ultimes and identification hnes on 
plates I-XIX. 

W.MV. 


Vegetable Grope, by Homer C Thompson 

(McGraw-Hill Book Co Inc , New York). 

Fourth Edition, 1949, pp 611 Price 

$600 

This well-known book was first pub- 
lishcd nearly 3 decades ago to serve as a 
guide to the pnnaples and practice of 
vegetable culture and marketing, parti¬ 
cularly to students of horticulture m the 
USA That the book has served its purpose 
successfully and has enjoyed suiiiaent 
popularity with its users is illustrated by 
the fact that it had already undergone three 
editions and is now appeanng as a fourth 
edition, in a new and revised form The 
last edition was published nearly 10 years 
back and the opportunity has been well 
taken to bnng the matter fully up to date 
As m previous editions the earlier chapters 
of the book deal with the general outline of 
the principles and methods of vegetable 
culture, classification and preparation of 
sods, use of manures, fertdizers and irriga¬ 
tion , control of weeds, pests and diseases, 
and problems of storage and marketing, all 
in a remarkably comprehensive manner 
The later chapters of the book, which form 
the bulk, IS devoted to a systematic treatment 
of the history and taxonomy, culture and 
harvest, storage and marketing of each one 
of the leading vegetable crops in the USA 
The crops are clashed under 12 groups based 
mainly on their methods of culture, vu 
as perenmal crops, pot herbs or greens, 
salad crops, cole cro^, root crops, bulbs, 
potato, sweet potato, beans and peas, 
solanaceous fruits, cucurbits and miscel¬ 
laneous crops 

In this edition, the general arrangement of 
the subject-matter remams practically un¬ 
altered, although considerable portions of 
the book have been revised and m many 
places rewntten to mdude all the results 
of recent researches m the USA Chief 
anKMig die new inclusiims are statistics 
regar^g per caheta consumption of vege¬ 
tables m the USA , recent advances m 
the knowledge of nutntional value of vege* 
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tables. importance of minor and major 
elements m plant nutntion , weed control 
by the use of chemicals, control of pests 
and diseases by new types of insecticides and 
fungicides and their apphcation by aero¬ 
planes , and advances made in handling and 
packing of vegetables, particularly the use 
of transparent Rims in consumer packaging 
Mention is also made of the marked develop¬ 
ment of roadside marketing of produce, 
coinciding with the great expansion of travel 
by automobile In the chapters dealing 
with individual crops, many of the topics 
have been completely revis^ and in some 
places new ones added in order to include 
all the recent advances m the knowledge of 
the respective crops The list of literature 
cited has also been enlarged and mcludes 
references nght up to 1948 
The book is pnmanly intended for students 
of horticulture in American universities and 
its outlook, scope and apphcation are. there¬ 
fore, purely American Further, it deals 
mostly with temperate vegetable crops and 
does not include even such tropical crops 
like taros and dasheens (Colocasta tsadenia ), 
yams ( Dtoscorca spp), cassava ( Manthof 
utdissima ), etc , even though they have been 
long mtroduced in Amenca and grown to a 
certain extent in the southern States of the 
USA Unfortunately even the htcrature 
cited, though extensive, is confined mostly 
to Amencan publications and hardly any 
work outside USA finds mention, with the 
result that the usefulness of the book outside 
USA IS somewhat restneted But, m 
spite of these limitations, the book is valuable, 
as it contains a mine of information regarding 
the underlying pnnaples of vegetable cul¬ 
ture, marketing and storage wluch do not 
matenally differ from what is current in 
most countnes, including India. To Indian 
students it is particularly useful, since it gives 
a luad and comprehensive account of what 
results can be expected by an application of 
scientific methods to vegetable culture and 
marketmg It is needless to state that 
vegetable culture m our country is still 
pnmitive and far from scientific and even so 
our methods of marketmg and transport. 
In recent years our acreage under vegetable 
crops is reported to have progressively de- 
chned and with the increase of population 
our present output is hardly si^cient to 
meet the growing demands, especially m the 
face of serious shortage of foodgrains If 


a substantial increase m output and use of 
vegetables m our country is contemplated, 
a good deal has to be Icamt and apphed of 
such scientific advances as have b^n made 
in the USA and other countnes, parti¬ 
cularly for increasing the yield per acre and 
successfully marketing and transporting them 
to consuming centres without undue 
detenoration and damage The book under 
review will serve as a useful introduction to 
such pnnciples and methods 

The present edition, like its predecessors, 
appears under the well-known fdcmat of its 
publishers It contains a number of new 
illustrations besides the old ones, most of 
which have been slightly enlarged or im¬ 
proved to show the details more clearly 

K R Ramanathan 

The Science of Chemistry, by Watt & 
Hatch ( McGraw-Hill Book Co Inc , New 
York ), 1949, pp viu + 567 Pnee $ 4 50 

The book has befn primarily written 
as a text-book to meet the requirements of 
students taking the teunmal courses in 
chemistry, and to serve as a guide to teachers 
who have to give these courses The authors 
consider that the aim of these terminal 
courses is not to prepare students for any 
further study for beaming potential che¬ 
mists but to impart to them suffiaent 
knowledge of the fundamental pnnciples of 
chemistry so that they may have a thorough 
and proper grasp of the scientific method 
and also be prepared to conduct laboratory 
work The book is really a comprehensive 
text The vanous chapters cover most of the 
important properties of matter in solid, 
liquid, gaseous and colloidal states, deal with 
ra^oactivity and atomic energy and give an 
account of the chemistry of important metals 
and non-metals The authors have succeeded 
in giving also a good account of theoretical 
orgamc chemistry to biology, mediane, agn- 
culture and industry A novel feature of 
the book is the mclusion of the chapter on 
industrial chemical products and processes 
which desenbes the vanous stages in indus¬ 
trial research, such as research stage, pilot- 
plant stage, plant-scale operations and others 
The book has been very well wntten and 
IS well illustrated Its mam feature is the 
distmctive style of the presentation of the 
vanous in^rtant cheimcal topics, which is 
clearly different from the method adopted 



REVIEWS 


by the authors of the usual text-books m 
chemistry The book deserves a place m all 
colle^ libranes and is commended for general 
readmg to students of chemistry 

MR 

Engineering Economic Analysis, by Cla¬ 
rence £ Bullinger (McGraw-Hill Book 

Co. Inc , New York ), 1950, pp xu + 397 

Pnce $ 4 00 

This book ( revised edition of the 
one issued in 1942) is a very v«duable 
addition to the hterature available on 
engmeenng economics For engineers and 
engmcenng students in India, books of this 
type have a special significance, because 
with the advent of freedom, nationals of 
India assume full responsibility for organizing 
all production enterprises and services 
This book, coming as it does from a reputed 
author, heading the department of industnal 
engineering of a well-lmown American uni¬ 
versity and which has been tried out as a 
text-book in the same institution, must 
prove a very valuable addition to engmeenng 
libranes in India as well as m techmeal 
institutions 

The book examines m detail, organized 
engineering effort to produce goods and ser¬ 
vices to satisfy human want Engmeenng 
effort IS divided and analysed as a number of 
steps arranged m proper sequence from 
research, mvention, planmng organization, 
promotion, design, operational supervision, 
etc , to the sale of finished product Engi¬ 
neers at every stage of their work are called 
upon to make decisions requiring the study 
and anal 3 rsis of the technu^ and economic 
aspects of each of the foregoing steps. The 
ordmary trammg m a technic^ college and 
engmeenng worl^ provide the engmeer the 
necessary technical knowledge , but for pro¬ 
perly assessing and evaluatmg the econoimc 
aspects speaal trammg is necessary. In 
India we have very little facility to provide 
for this particular hne of trammg It is in 
this asp^t that the present book is of m- 
estimable value, m as much as it deals 
thoroughly with the techmque of engmeenng 
econonuc analysis. 

The subject is discussed in its three 
essential phases, viz the economic analysis, 
the financial analysis and the mtangible 
analyse In addition, the book also deals 


with the inter-relationship of the several 
analyses as well as long-term and short-term 
aspects 

In any enterprise, either for organizing 
production of gocxls or for supplymg services, 
the final and ultimate decision is taken not 
by the engineers themselves, but by the 
executive authorities like the members of 
the board of directors, etc These author¬ 
ities weigh their decisions and judgements 
on the materials prepared and presented 
to them by engineers, influenced, of course, by 
their own knowledge and expenence of cur¬ 
rent problems as well as by the sum total of 
current market trends It is of paramount 
importance that engineers, to whom is as¬ 
signed the r61e to study facts, methods, 
operations, costs and standards of efficiency 
attainable that will warrant the mvestment 
and execution of projects and services, 
equip themselves with the latest knowledge 
and current practices of engineering eco¬ 
nomics obtaming in the most advanced 
countnes of the world This book goes 
a very long way to serve this specific 
purpose 

A ViSWANATH 
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Fleld-emlMlon 

Electron Microscope 

An instrument far simpler in 
doBign and operation, the field- 
emisuon micFoacope, has been 
deuced at the l^scr-Wilhclm 
Institute, Berlin, and has been suc¬ 
cessfully Linpluyod for the study 
of structure of molecules The 
phthalocyamne molecule which 
has been studied is 50 times 
■mailer than the smallest molecule 
so far soen with the standard 
electron microscope The above 
fact points to a new moans of 
investigating physical and chemi 
cal phenomena visually and in 
greater detail than has hitherto 
been possible The microscope 
consisto of a tungsten wire with a 
fine tip mount^ inside a tho¬ 
roughly clean and evacuated glass 
bulb The tip of the wire has a 
very small r^ius of curvature 
The application of a positive 
voltage to the surface of the bulb 
produces a field on the surface of 
the tip of the wire large enough to 
attract cloctrons out of tlie wire 
tip even when its temperature is 
lower than that used in the ther¬ 
mionic emitting filaments The 
electnms proceed in straight lines 
nntir they reach the inner surface 
of the bulb, which is covered with 
a phosphor which glows when 
electrons impinge on it Certain 
regions of the surface relatevl to 
the crystallographic aaus emit 
electrons more easily than others 
and the electrons moving out in 
nearly straight lines from these 
Mrts of the surface give rise to 
brighter regions on the bulb 
Magnifications of the order of one 
million times can be obtained and 
the image bnghtneatet are quite 
adeemate for visual and photo- 
wrk Resolving power 

Muller has found that if a few 
phthalocyanloe molecules are 
evaporate on the tungsten point, 
then they locally increase the 
electron emission A pattern of 
brighter spots is now superimposed 
upon the orlguuU broader pattern 
due to tungsten above On closer 
examination these are seen to 
oemsist of four ■egmonts each 
corresponding to a benxene nng 


and tallying with the structure of 
the molocuio deduced by chemical 
and X-ray diffraction 
The method has its limitations 
While Muller’s microscope is a 
simple inexpensive structure, it 
cannot be opened to change the 
specimen as is done in the stan¬ 
dard electron microscope The 
vacuum conditions are very exact¬ 
ing and the microscope does not 
work in a demountable vacuum 
system The molecules to be 
studied must be sufficiently stable 
not to decompose when they are 
evaporated over to the tungsten 
point While the resolution and 
contrast detailed by Muller are 
far higher than that which can be 
attained with the standard elec¬ 
tron microscope in the study of 
chemicals of this kind, the resolu¬ 
tion is not sufficient to show the 
detailed internal structure of the 
molecules (Dtscoviry, 1950. 11* 
274) 


New Atomic Particlee 

The discovery of two new 
large meson particles — V-parti- 
cles — was announced by Prof 
Blackett at the annual conference 
of the British Association for 
Advancement of Science, held 
recently at Birmingham Though 
the lifetime of the particles has 
not been estimated, photographs 
have confirmed that the prides 
decay spontaneously into charged 
particles, i e the pi-mesona which 
are familiar m cosmic radiation 
One IS neutral and decays into 
two charged particles the other 
IS puutivc ana decays into a posi¬ 
tive and a neutral particle The 
mas se s of the new particles have 
been estimated to be between 250 
and 400 electron masses larger 
than the sum of the to n won of 
particles into which they decayed 
(CVm ifgs, 1950, 63, 355 ) 

Stiver ft Platliiimi Getalyete 

Some or the recent applica- 
tions of silver and platinum 
catalysts in German industry ore 
described {Ckem Ag$, 1950, 63, 
291) 

The relatively high cost of 
industrial catalysts from noble 


metals is more than offset by their 
greater efficiency and long service 
life The high percentage purity 
of platinom and silver for catalysts 
and process equipment has mini¬ 
mised the chances of poisosung of 
the catalysts by traces of certain 
materials used in industrial pro¬ 
cesses Most high pre ss ure plants 
now use gauze woven from 10 
per cent rhodinm-platlnam wire 
arranged in multl4ayer catalyst 
rads of 20 to 30 individual nets 
thire platinum is an effective cata¬ 
lyst over a wider range of condi- 
Uons than the rhodinm-platmam 
alloys Most of the modern sul¬ 
phuric acid plants ore sapplied 
with nitrogen oxides by a small 
oxidation unit with a built-in heat 
exchanger and fitted with a pad 
of 4 rectangular platinum gauzes 
mounted vertically Platinum is 
also used extensively as a hydro¬ 
genation catalyst in organic syn¬ 
thesis dispersed on pumice or 
charcoal or used directly in the 
form of platinum black without a 
support In Germany palladium 
was used for direct hydrogenation 
of acetylene to ethylene The 
process consisted of pai^ng acety¬ 
lene and an excess of hydrogen 
and steam over palladium in sihca 
gelat270X and ordinary pressure 
The consumption of the catalyst 
amounted to 1 kg of palladium 
per 1,600 to 1.800 tons of ethylene 
produced Palladium also finds 
limited use as a catalyst for the 
punfication of oxygen and hydro¬ 
gen and for the removal of residual 
oxygen from atmospheres required 
for bright annealing and other 
operations where complete free¬ 
dom from oxygen is necessary 

Silver has almost universally 
replaced copper In the catalytic 
vapour-phase dehydrogenation of 
m^yl and ethyl alcohols In 
most existing installations the 
catalyst is either a thick pad of 
many layers of silver gauze or a 
shallow bed of crystaUine silver 
which it preparod by electro¬ 
deposition nncfer conditions regu¬ 
lated to produce hard crystals In 
the manufacture of formaldehyde 
by the / G Fmfbentndusirie plants 
atLudwlmhafen and Leverfcusan, 
methanol is oxidized and dehy¬ 
drogenated with a granular silver 
catalyst The silver catalyst is 
produced by the electrolysis of a 
■liver nitrate solution containing 
^^cent AgNOg and 0 1 per 

Silver is a naeful catalyst in the 
aerial oxidation of ethylene to 
ethylene glycol avoiding the cblor- 
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hydrin itage The tilver-on* 
pumice cnmytt U made by 
impregnating pumice with silver 
oxide and suMequently reducing 
this product in a silver-Uned 
reactor, using a mtitmn-hydrogen 
mixture at 200X The life of the 
catalyst ii estimated to be one 
year 

Amalftun Metallurgy 

AMALOAM HBTAIXUXOY HAS RX- 

cently been applied to solve some 
important and complex problems 
of the metal industry A few 
selected techniques are reviewed 
{Research. 1950, 3. 407) 

Extrachan Aluminium from 
*‘AlFeSt '*—The proceu niakcs 
use of the principle of filtration as 
applied to metallurgy The method 
first developed in Gomany during 
the war is based on the solubiUty 
of aluminium in mercury at high 
temperatures and on the insolu¬ 
bility of iron and silicon On 
cooling, aluminium crystallizes 
out Energy consumption is very 
low as compared with the usu^ 
electrolytic method 

Extraction of Metallic Sodium — 
One of the processes is based on 
the removal of mercury by distilla¬ 
tion and the other by electrolysis 
in an auxiliary electrolyte of 
molten salt (which is not iuhmI up), 
the sodium bemg transferred from 
the amalgam on to a soUd cathode 
on which It is deposited in molten 
metalUc form In the distillation 
process, sodium is displaced from 
the amalgam by metallic calcium 
which has an even greater affinity 
for mercury than sodium anef, 
therefore displaces the sodium 
without mixing with it even at 
high temperatures Calcium can be 
easily recovered by distillation of 
the mercury The anodic transfer 
electrolysis mokes use of a molten 
electrolyte with the lowest possible 
melting point, eg sodium bro¬ 
mide, sodium hydroxide Metallic 
sodium is deputed on an iron 
wire net cathode and rises to the 
surface 

Amalgam electrolytic process 
using molten electrolytes may also 
be apphed for the extraction of 
alunumum 

Processing Zinc Alloy Scrap — 
Regenerated metal obtained from 
scrap, though cheaper, is of poorer 
quality than metal obtained from 
ores Amalgam metallurgy tech¬ 
niques make it possible to obtain 
zme in a pure and in a readily 
usable form, starting from scrap 
alloy Degreased scrap is dissolv¬ 


ed in mercury in the presence of 
dilute snliffioric acid The alumi¬ 
nium reacts with the water and u 
finally recovered in the form of 
pure aluminium sulphate crystals , 
other alloy metals do not react 
with the water The iron and 
copper contained in the alloy ore 
not dissolved in mercury and can 
be separated from the liquid zinc 
amalgam by filtration, they are 
obtained in the form of iron-zinc 
amalgam and copper-zinc amal¬ 
gam The former oeing magnetic, 
the two can bo separated The 
alloys are obtained in powder 
form by the distillation of mercury 
The less reactive accompanying 
metals such as tin, lead and 
cadmium are gradually accumula¬ 
ted in the zinc amalgam The 
zinc is obtained by electrolysis in 
an acid zinc sulphate solution 
(which IS not used up), the 
amalgam being the anoile The 
cathi^cs are of aluminium and 
the deposited zme is of 99 99 per 
cent purity The main features 
of the cell are the slowly revolving 
iron dues of 2 m dia half 
plunged into the amalgam pool 
and half into the electrolyte 
Passing through the amalgam, 
the discs are amalgamated and 
this gives to the anodic amalgam 
the vertical position necessitated 
by the vertical cathodes The 
energy consumption is about 0 35 
kWh per kg zinc, i o about one- 
mnth of the consumption usually 
needed for electrolytic zinc 

Extraction of Zinc from Purple 
Zinc Ore — The lyes from the 
calcination process can be elec¬ 
trolysed after prehminary treat¬ 
ment as a neutral zinc chlonde 
solutioo. the zinc being trans¬ 
ferred as zinc amalgam on to 
mercury cathodes The cells used 
are of the chlonne alkali electro¬ 
lysis process 

Extraction of klectrofytic Lead 
from Low Grade Zinc Ores — The 
lead chlonde solution obtained by 
treating low grade lead-zinc ore is 
not electroly^ directly as is done 
in other methods Instead, it is 
brought into intimate contact 
with zinc amalgam when lead 
replaces zinc in the amaln^ 
which passes into solution ne 
solution from which lead has thus 
been extracted, passes on to two 
consecutive elccfrc^ytic cells with 
mercury cathodes, the first serves 
to replenish the zme content of 
the amalgam used for the lead 
extraction, the second to extract 
zinc amalgam from which the zinc 
IS then exfracted in metallic form 


in a third cell The lead is also 


its amalgam by a blocking elec¬ 
trolysis in a fourth cell using a 
lead salt electrolyte of high punty 
and high conductivity which is not 
consumed The ph^ exchan^p 
reaction between lead and zinc is 
instantaneous if the contact area 
IB made sufficiently large and if 
the contact zinc is strongly agi¬ 
tated The load obtam^ Is of 
electrolytic purity 

Extraction of Rare Zinc Salellite 
Metals Conceniration Transform^ 
in^ Process — An aqueous solution 
of the satellite elements is brought 
into intimate contact with zinc 
amalgam prior to the electrolysis 
proper due to the phase exchange 
reaction the rare earths display 
the zinc from the amalgam and 
accumulate in it If no atmos¬ 
pheric oxygen or other oxidizing 
substance which can corrode the 
amalgam are present in the 
aqueous solution, the phase ex¬ 
change occurs stoictuomctncally 
and zinc satellites are obtained m 
a pure form The disadvantage, 
however, is that gallium is lost 
The method can be employed not 
only for the extraction of zinc 
satellites such as cadminm, indium 
and thallium, or of lead satellites 
such as silver and bismuth, but 
also for processing of various other 
exhausted or dilute solutions 
obtained in mining and metallurgi¬ 
cal processes 

Continuous Separation of MuiH^ 
metallic Mixtures — Alkaline solu¬ 
tions of rotary kiln oxides contain¬ 
ing equal parts of lead oxide, tin 
oxide and zinc oxide are made to 
circulate inside a rcvolvmg drum 
divided by transverse partitioiis 
into many narrow chambers the 
partitions arc so arranged that the 
solution IS forced to change 
direction at every partition, flow¬ 
ing inwards in one chamber and 
outwards in the next The other 
phase 18 zinc amalgam which is 
contained in small chambers on the 
periphery of the drum These 
amalgam chambers are separated 
from the inner part of the drum 
by porous partitioiu. The amal¬ 
gam contained in a chamber which 
is brought to the tup by the 
rotation of the drum peroeflatee 
through the porous partitioii, frdls 
through the aqueous solution in 
the form of minute drofflets and 
collects at the bottom where it 
percolates again through the 
porous partition sod back mto an 
amalgam chamber The amalgam 
is introduced at one end of the 
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drum u pure sine amalgam Fart 
of it la contliiuoualy removed near 
the middle of the drum as pure tin 
amalgam and the rest is contl- 
nuouuy removed at the far end os 
pure lead amalgam. these two 
amalgams are then processed 
separately for the extraction of 
tin and lead The onginal plum- 
bite^stannite-zincate solution in¬ 
troduced into the drum leaves it 
at the far end as a pure zincate 
solution which can be electrolysed 
to obtain zinc amalgam. 

Manu/aciurs of Pur$ Manganese 
Alloys — The amalgam metallur¬ 
gical process producing pure man¬ 
ganese alloys in powder form is by 
indirect elMtiofysis in which a 
sodium amalgam is used for a 
phase exchange with an aqueous 
multi-metal saline solution con¬ 
taining all the components of the 
desired manganese alloy The 
alloy is precipitated from the 
amalgam circuit The mercury is 
removed by distillation in an oven 
This method of mixing alloy com¬ 
ponents in aqueous metal saline 
solutions 18 useful for low grade 
ores and eliminates all inter- 
mediaiy stages of the usual 
( manufacturing processes 

^e exceptional effiaency of the 
aii^gam metallurgical processes 
ax^ quality premium it bnnM m. 
nuake it possible to counter-balance 
th^ higher capital costs of low 
grade ore exploitation The equip- 
meint and functioning of an 
am^gam metallurglcBl factory do 
not! depend on the particular alloy 
proiduced Different low grade 
ore» can be worked In the same 

plant 

RApifd Determination 

^ of Uranium 

A rapid method of determining 
nxKbinm is described The method 
defends on measuring the inten- 
sjfCy of yellowish-red colour pro¬ 
duced when a nranyl salt is treated 
with hydrogen peroxide in the 
presence of excess sodium carbo¬ 
nate {Jmdttsir Cksmui, 1950. 36, 
375) Molybdenumand tungsten 
in small amounts do not Interfere, 
but large amounts must be sepa¬ 
rated as they give a faint yellow 
colour 

Alommium and uranium are 
separated together by double pre- 
dmtation with ammonia. the 
solution of these elements is then 
treated with dry hydrochloric 
acid gas and aluminium is precipi¬ 
tated as AIGs 6HaO Uranium is 
determined in the filtrate. small 


amounts of alumininm do not 
interfere Iron is separated by 
hydrogen peroxide-sMlum car¬ 
bonate precipitation. copper is 
also earned down in this treatment 
but traces left in solution do not 
interfere Cobalt, nickel and 
cenum ore also removed with iron 
Fluorides do not interfere up to 
10 mg per 100 c c but with nigh 
concentrations shght bleaching of 
the colour results. phosphates do 
not interfere up to 140 mg per 
100 c c or silicates up to ^ mg 
per 100 c c but chromium and 
vanadium do interfere Chromium 
is separated by precipitating 
uranium with ammonia, the 
chromium being in the form 
of chromate, while vanadium 
is determined by suitable 
means and allowance made for 
it in the final measurement of 
uranium 

The colour reaction conforms 
with the Bccr-Lambert law and 
the method can be applied to 
amounts of uramum varying from 
0 2 to 85 per cent of U^O. the 
average error not exceeding 2 or 3 
ports in 100 

Nitrate Determliiatlon 

A MODIFIED BRUCINE METHOD FOR 
the determination of small 
amounts of mtrate in biological 
material is desenbed {Can J 
R$s. 1950. 38,280} 

The reagents used are (1) bru 
cine reagent consisting of 10 gm 
of brucine dissolved in 80 c c of 
95 per cent ethanol. 3 c c of 
distilled water made to 100 c c 
with 95 per cent ethanol. (2) con¬ 
centrated sulphuric acid, reagent 
grade, free from mtrates (3) sul- 
phunc acid (IN) and (4) urea. 10 
per cent solution 

10 c c aliquot of the solution to 
bo analysed containing 50 to 250 
pgm of sodium nitrate are placed 
in a 50 c c volumetric flask, 
2 or 3 drops of IN sulphuric amd 
and 1 cc of urea solution are 
added, the mixture boiled for 5 
min On cooling 1 c c of brucine 
reagent followed by 20 cc of 
concentrated sulpfaunc acid is 
added and thoroughly mixed On 
further cooling in a cold water 
bath for 20 mm another 20cc of 
concentrated sulpbunc acid are 
added and contents mixed tho¬ 
roughly Blanks are run with a 
second aliquot of the sample and 
with distilled water The light 
transmittance of the sample is 
measured in a photodectnc oolon- 
meter and the nitrate content 


determined by reference to a pre¬ 
viously prepared standard curve 

Suftar Analsrala 

The ammoniacal silver nitrate 
spray used for the detection of 
sugar on paper chromatograms 
involves careful control of the heat¬ 
ing step, requiring special appa¬ 
ratus A modified procedure based 
on a test given by Feigl for redu¬ 
cing sugars, which eli^nates the 
heating step is described (Na/tcr^. 
1950,166 444 ) The method has 
proved reliable and easy to handle 

The dried, developed paper 
chromatogram strip is first pasm 
rapidly through a reagent solution, 
prepared by diluting 0*1 c c of 
saturated aqueous silver nitrate 
solution to 20 c c with acetone, 
and adding water dropwise, with 
shaking, until the silver nitrate 
which separates on addition of 
acetone has dissolved Spreading 
of the spots 18 limited on account 
of the sparing solubility of sugars 
in acetone (0 014 per cent at 23°C 
for crystalline glucose ) The dry 
paper is sprayed with a 0 5N 
solution of sodium hydroxide in 
aqueous ethanol, made by diluting 
saturated aqueous sodium hydro¬ 
xide solution vnth ethanol Brown 
silver oxide is immediately pro¬ 
duced the colour facilitating even 
spraying Reducing sugars form 
dense black spots of silver more or 
less rapidly at room temperature 
When reduction is complete, excess 
silver oxide is dissolved immers 
mg the strip for a few minutes in 
6N ammnmum hydroxide, after 
which the paper is washed for at 
least 1 hr m running water, 
and dried in an oven Black or 
dark-brown spots on a white back¬ 
ground are obtained, except when 
phenol has been used as the 
developing agent, when the back¬ 
ground IS grepisb The spots can 
bo rendered jet black by momen¬ 
tary exposure to hydrogen sul¬ 
phide A feature of the method 
IB that substances other than 
reducing sugars are detected 
Thus glycerol reacts at room 
temperature after a much longer 
period of contact with the reagent 
than IS required for reducing 
sugars Under the same condl- 
tions, trehalose reacts faintly , but 
the spot can be Intensifira by 
heating 

A nmilor technique for the 
detection of sugars has been 
employed, using trlphenyltetnir 
solium chlonde which, in aUcaUne 
solution, is reduced to the Insolu- 
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ble intentely red formain com 
pound Hub property has been 
need in the uialjm of reducing 
Bugan AOS per cent solution of 
tnphenyltetraiolium chloride in 
chloroform is applied as above 
and after evaporating the solvent 
at room temperature the stnp ib 
sprayed with an alcoholic solution 
of sodium hydroxide After stand 
ing overnight reducing sugars 
develop intense red spots against 
a pmk background nuctose and 
xylose reacting readily The excess 
reagent is esaily removed by 
washing with water If rapid 
reaction is required the strip may 
be heated for 5 nun at 100°C in 
an oven in a moist atmosphere 
Non reducing diiacchandes do not 
react 

DatermlnAtton of 

Free Carbon In Rubber 

A bihplb and rapid mxthod for 
the determination of free carbon 
in vulcanized rubber stocks is 
described ( Anal Chem 1950 22 
1002 ) l^e method is sufficiently 
accurate for control purposes and 
has been successfully appUed to 
tht analysis of natural rubber 
OH S Butyl rubber and neoprene 
The method makes use of the 
fact that rubber containing ethv 
lenic doable bonds is oxidativdy 
cleaved bybutylhydroperoxide 
ID the presence of osmium tetro 
aide sample is softened in 

gently bpiling p dicblorobenzene 
and thof treated with tert butyl 
hydropefoxide in the presence of 
osmium tetroxide catmyst The 
mixture is filtered through a 
Gooch crucible The carbon on 
the filter is washed with bensene 
and then with dilute mine acid 
and water to dissolve inorganic 
fillers The filter IS dried at 3 
cooled and weighed The carbon 
u burnt off at low rod heat and 
the crucible is cooled and re 
weighed The loss in weight 



correction is required and no 
difficulties are encountered in the 
filtration of carbon black 

Mlcro-onalyaU of Om Mixtures 

Am apparatdb for thx micro 
analyBis of gas mixtures contain 
mg (i) cBihon monoxide and an 
inert gas or nitrogen and (ii) oxy 
gen and an inert gas or nitrogm 
u deaenbed (/ Set Insirum 
1950 37. 224) The apparatus 
has been used for analysing 


samples of the order of 10 mm at 
N T P with an accuracy of 1 per 
cent 

A MacLeod gauge with two 
capilUry inlets of 1 50 mm bore 
tubing for the introduct on of the 
sample and oxygen and a plati 
num filament just above the bulb 
eompnse the apparatus The 
volume of the bulb is ibout 200 
c c and that of the combustion 
tube about 3 cc An important 
feature of the apparatus is that 
the mercury in toe analyser need 
never come into contact with tap 
grease nor with the less pure 
mercury from the burette and 
sailer 

The mixture for analysis is 
expanded from the sampler into 
the bulk the mercury raised into 
the closed capillary and the 
pressure and relative volume of the 
sample measured using a eatheto 
metCT Ihe mercury is lowered 
to its former level a small excess 
of oxygen expanded from the 
burette into the bulb the mereury 
raised and the pressure and volume 
again recorded To cSeet com 
bastion of carbon monoxide the 
level of mercury is again lowered 
to the desired levol and the mer 
cury adhenng to the filament 
volatilized ofi Ihe gas is then 
compressed by raising the mer 
cury level and the filament flashed 
for 10 sec at red heat Finally 
the mercuiy is raised into the 
closed capillary and the resultant 
pressure and volume measured 

Mixtures contaimng oxygen and 
an inert gas or nitrogen may be 
analysed by reversing the proce 
dure 11 by adding a small excess 
of CO to the sample to be anal^d 
The oxidation of mercury is climi 
nated because CO is in excess 

Magnetic Sdrrer* 

Efficient miniature magnetic 
stirrcra have been designed for 
carrying out potentiometnc titra 
tions and condnetometne expert 
ments Throe models were exhibit 
ed at the recent annual general 
meeting of the Microchenustry 
Group of the Society of Public 
Analysts ft AnaWtical Chemists 
held in London (Chtm Age 1950 
63.296) 

The general purpose bench 
model IB 5' long 3{' wide and 
high The top or titration plat 
form is of white Perspex A' thick 
and a 1' thick panel of the same 
material cames the switch and 
■peed controller The connecting 
leads are detachable an accumu 


lator or other external battery 
being used only when long runs 
are required bor ordinary work 
energy is drawn from an internal 
flash ump battery Small but 
powerful type M 4776A magnets 
in the form of short slotted 
cylinders with central holes are 
mounted directly upon the motor 
spindle The light weight and 
small height greatly contribute to 
freedom irom vibration and long 
hfe of the motor The assembly 
spins freely and the poles of the 
magnet describe a circle m a plane 
parallel to the Ptrapex top A 
variable resistor ( maximum rests 
tancelOohms) mounted adjacent 
to an on off switch controls the 
speed Operation at low speeds 
gives excellent stimng minimiies 
current consumption and enables 
long runs to be undertaken with 
out overheating the motor The 
btimng action is vigorous at the 
bottom of the hquid and splashing 
IS avoided even at high speeds 
Using small beakers or comcal 
flasks it 18 possible to perform 
conductometric titration of sam 
pies less than 1 c c If reauired 
as in Karl 1 ischcr method of mots 
ture determination the titration 
vessel can be hermetically seated 
and stimng continued 

Another model is designed for 
use on a retort stand TTie cyhn 
dneal body slides freely into a 
retort nng of suitable size and the 
whole unit is firmly secured by 
four small Terry spring clips A 
third low built stirrer consists of 
a pair of 2i* dia bakolite caps 
placed mouth to mouth Control 
ling reaistor anl motor asscmblv 
are retained in position by partial 
ly imbedding in sealing wax 

Liquid Laval Gauge 

A DEPTH GAUCE OPERATED BV A 
continuous air purge for measuring 
the liquid head in a vessel is 
described (/ Set Insirum 1950, 
37, 223) The instniment is 
operated by passing a steady flow 
of oir through a variable onfice 
the variation being effected by a 
change of level of a liquid sir 
interface so that a small change 
in level produces a large peroon- 
tage variation m effechve onfleo 
area These changes produca 
changes in the differential pressure 
across the onfice The static 
pressure in the system Is then a 
measure of the hiad of the liquid 
in a vessel 

A supply of Gompremd air 
passes down a dip pipe of the open- 
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onded type, with an inverted V 
notch cut in the bottom Tbis is 
surrounded by a second open- 
ended pipe, cut square, and 
extending a short distance below 
it, but dear of the bottom vessel 
Jn operation, the interface be¬ 
tween the oir in the pipe assembly 
and tbL liquid contents of the 
vessel partiuly scats the V-notch 
Tho air passes through the tnan 
gular onfice bounded by the notch 
and the interface and up through 
the outer tube It then enters a 
chamber of a relay assembly and 
passes through a needle valve to 
atmosphere or into the vapour 
■pace above tho vessel contents 
The needle may be sued to have 
an onfice equivalent to when 
in the fully open position This is 
equivalent to a minimum measur¬ 
able depth of vessd content of 
1' when the purge rate is 15 cu 
it per hr of free air If the 
available ratio of areas of the valve 
is 12 1. the I nstru ment will 
measure up to a total vessel 
content of 12' head of water with 
an accuracy of 1 per cent 

Uranium Oxide Films 

A MODIFICATION OP THE FVRIOINB 
method for depositing umformly 
thin films of uranium oxide used 
for investigations into the nuclear 
properties of uranium is desenbed 
(J Set Instr*m . 1950, 37, 230) 
The method was onginally used 
to prepare layers of 1 to 10 sq cm 
area but by slight variations uni 
form films covering an area of 100 
sq cm can be made Normally 
platinum foil is used and is washed 
with nitnc acid and distilled water, 
followed by ignition 

The area to be covered is defined 
by painting tho perimeter with a 
solution of nitrocellulose in ethcr- 
alcohol or in acetone For films 
of small area ( 1 to 10 sq cm ), a 
concentration of 10 mg of oranyl 
nitrate per 1 c c of pyridine is 
used, for films of larger area 
(100 sq cm), a solution consisting 
of 500 mg uranyl nitrate and 1 c c 
of concentrated nitnc add (sp gr 
1 42) made up to 250 c c with 
reagent grade pyndine has bc«n 
found satisfactory To prepare 
a film up to 10 sq cm in area, the 
platinum foil is cleaned and ignited 
to constant wei^t The pyridine 
solution is appTled at the rate of 
0*02 to 0*05 c c per sq cm by 
means of a capillary pipette and 
allowed to evaporate The foil is 
gentir heated to dnve off residual 
pyrMhe and to destroy the nitro¬ 


cellulose boundary and then heat¬ 
ed strongly to bright red heat to 
convert uranium salts to oxides 
On cooling the whole procedure 
18 repeated until a film oi required 
thicbncBs 18 obtained Fur a film 
covering an area between 10 and 
100 sq cm the solution is applied 
at 0*02 c c per sq cm and tho 
area is wetted by rocking the foil 
gently on a glass plate, tho motion 
being continued dunng evapora¬ 
tion of the solvent so as tu keep 
the boundary edges wet Tho 
crystalline film is allowed to stand 
for 10 min. then gentle heat 
from a Bunsen flame is applied 
rapidly and evenly and continued 
more strongly and finally to a 
bright red heat for a few minutes 
Films of a thickness of 0 3 mg per 
sq cm have been prepared by 
reputing the procedure 

The technique would not be 
suitable for thorium and highly 
a-active uranium preparations be¬ 
cause of radioactive dust hazards 

Sulphate-reducing Bacteria 

Investigations on the commer- 
clal production of sulphur from 
snlplmtes employing micro-organ¬ 
isms ore in progress at the 
Chemical Research laboratory of 
the I) S I R London 

About 100 tons of sulphur is 
formed by bacterial activity each 
year in certain lakes in North 
African deserts for every half a 
million gallons of lake water Tho 
bactena swarming in the waters 
convert sulphates to sulphides 
which la reduced to finely divided 
sulphur by other micro-organisms 
Expenments are in progress to see 
whether natural waters rich in 
sulphates such as waste from 
sewage works might be utilized 
and whether bacteria could be 
made to multiply on relatively 
large surfaces provided by lumps 
of coke or asbestos Attempts 
are being made to obtain highly 
active strains of bactena. Cultures 
of sulphur bactena procured from 
the North Afneon lakes and from 
other parts of the world are being 
investigated and their growth rate 
on vanouB kinds of nutrients is 
being studied 

The most promising types of 
organisms are the purple and 
green sulphur bacteria, photo¬ 
synthetic bactena, which aTOund 
in nature and sometimes proli¬ 
ferate in enormous numbers For 
maximum development they re¬ 
quire hydrogen sulphide, aerobic 
or anaerobic conditions and sun¬ 


light All these reqairements ore 
satisfied in polluted poob and it 
might be possible to create such 
conditions that hydrogen sulphide 

E reduced by the sulplmto reducers 
I consumed as it is prodneed 
Another aspect of the problem 
investigated at tho laboratory 
relates to the method of controlUng 
the growth of sulphate-reducing 
bactena The addition of acid 
to the water decreases their 
numbers enormously 

Black Rootrot in Tobacco 

Studies on the black rootrot 
fungus Thtela vtospsxs bastcola 
( B^k and Br ) Fcrraria under¬ 
taken to elucidate the complex 
relationships between host, para¬ 
site and the soil environment are 
reported (Canad J Res, 1950, 
38, 445 ) 

Tho fungus exists m two distinct 
forms, grey and brown wild types. 
Tho wild types do not remain 
stable on media which support 
abundant saprophytic growth but 
give nse to and are crowded out 
or replaced by mutants The wild 
type can be maintained with a 
minimum of variation in soil, soil 
agar or roots 

The brown wild type of fungus 
IS usually the predominant form 
The grey wild typo is less patho¬ 
genic and is more poorly adapted 
than the brown to withstand long 
dormant penods Tho latter 
mutates to tho grey in the soil 
host and in artificial culture 
whereas tho grey wild type 
mutates to the brown only in 
association with host and not in 
culture, thereby suggesting a direc¬ 
tive influence being exerted by the 
host parasite relationship Root 
invasion by Tktelavta bastcola was 
common only in association with 
another fungus Thtelavtopsts 6a£ft- 
cola, which suggests a commensal 
rclatioQshtp between the two fungi 


New Insecticide 

Preuminary investigations on 
the insecticidal and miticldal 

r otcmtiolities of antimycin A 
the crystalhne antibiotic isolat¬ 
ed from cultures of an unidenti¬ 
fied species of Streptomyces) are 
described (Sctence, 1950, 113t 
17 ^ 

The antibiotic caused mortality 
to insects which ingested the 
matenal rather than by contact 
action of the substance on the 
exo-skeleton llie common house¬ 
fly Afwsca domeUxea L , sprayed 
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with 10 p p m of antimycia A 
■bowed no adverse effects whereas 
38 per cent of the flies allowed to 
feed on a ball on absorbent cotton 
saturated with 10 p p m of onti 
mycm A dispersed in water were 
killed in 24 hr Similar results 
were obtained with the large milk 
weed bug Oncopeliu^ Uisciahis 
( Dali) To det rmine the spcci 
ncity of action tho standard test 
wool fabric was immersed in a 
water dispersion containing 10 
ppm antimycin A and offci^ t > 
la^ae of the wi bbing clothes 
moth 7 xn^ola btseUtella ( Hum ) 
and the black carpet beetle 
Attagenns piceus ( Oliv) The 
larvae of the webbing clothes 
moth ate the test swathes with 
impunity while duplicate test 
pieces inhibited the feeding of the 
black carpet beetle further tests 
were conducted with this beetle 
comparing antimycin A with 
sodium ^uminium sihcofluondc 
which IS a widely used fabric pro 
tcction against insects The stan 
dard wool fabric was immersed 
and saturated with test subjects 
aired dried and tested in accord 
ance with the method set forth by 
AbfM Data showed that anti 
mycm A will afford the same 
degree of fabnc protection at 
l/lOOth the concentration of sodi 
nm aluminium mlicofluonde com 
pared with methoxychlor (1 1 

1 tnchloro 2 2 bis (p methoxy 
phenyl) ethane) which is at 
present used for the control of 
second instor Mexican bean beetle 
larvae antimycin A used at the 
rate of 2S p p m was os toxic as 
SOO p p ra of methoxychlor 
Antimycin A is also efficacious 
for the control of red spidermitc 
Tetfanychus sp On the basis of 
LDm readings it is throe or four 
times more effective thm DMC 
(di p chlorophenyl) methyl cor 
binol 


Paper from Hemp Waste 

PUBLIMlIfARY INVaSTlOATIONS ON 
the suitability of Manila hemp 
fibre obtamed from the leaf stalks 
of Musa Neo are reported 

(PM%pp%n6j Sc 1950 78,355 ) 
The fibre is available la large 
quantities as a rope factory waste 
in the Phihppmes 

2 lb fibre ( moisture free) was 
digested with coolung liquor the 
ratio of the volume of the cooking 
solution to the moisture free 
weight of the fibrous material was 
7to 1 The digesters were rotated 
throughout the cooking period at 


1 r p m Pulping abaca waste for 

2 hr at a maximum temperature 
of 150X with 12 to 16 per cent 
caustic soda on the weight of the 
raw material gave satisfactory 
pulps of good bursting tearing 
folding and tensile stangtha The 
colour of the unbleached pulps 
obtained under these conditions 
has a brightness of 22 to 29 per 
cent 

The rate of hydration of soda 
pulp from abaca waste is relatively 
last Ihe pulp IS sufflcuntly 
hydrated in 20 min to give a 
Schopper Ricgler freencss within 
the range of 550 to 700 c c and an 
average bursting strength of 1 33 
points per lb per ream The 
lightest coloured pulp had a 
brightness of 36 4 per cent The 
colour of most of the pulps was 
similar to that of kraft pulps made 
from wood 


New Road Surfacing 

The addition of 5 per cent of 
Mealoruh — flocculated natural 
rubber latex — to the aggregate 
mix has bten found to c insider 
ably improve road surfaces and 
to make them skid proof Several 
strips of Meaiorub surfacing laid 
before the war and subjected to 
heavy military traffic emerged 
after seven years with the quality 
of an average B road whereas the 
non rubber road surfaces were 
worn off completely The June 
1950 issue of Kubber Dei elopmenfs 
18 devoted entirely to the subject 
of rubber in road surfacing 

Efficient Production ft 

UtUixatlon of Steam 

Factors AFFBcriNo thp srri 
cicnt production an 1 utiliration of 
steam and the importance of 
boiler testing fuel analysis treat 
ment of boiler feed water and 
cooling water for coniensers are 
discussed in an informative pam 
phlct published by the Shri Ka.m 
institute for Industrial Research 
(Ffficteni Prolurtton of Steam by 
R S Dubey) The publication 
contains valuable practical aids 
and hints on boiler maintenance 
Modem trend in the efficient 
utilisation of steam is to employ 
compact high pressure boilers 
generating superheated steam 
Moat of the new British b iilers are 
designed for two standard condi 
tions 600 lb per sq m SSO^’P 
and 900 lb per sq m 900°F 
In America boilers are run on 
steam pressures as high as 1 800 


and 2 000 lb per sq in and many 
are designed for steam production 
at 1 050°!' These new develop 
ments make jxissible the use of 
power cycles of higher thermo 
dvnamic efficiencies 

India s coal resources being 
meagre the need for efficient 
utibzation of coal is of great 
importance Minini^ transport 
storage an 1 utilisation of coal are 
also important considerations 
while selecting a boiler plant 
attention has to be given to the 
pressure required the fuel avail 
able the sp^e requirement of the 
boiler the disposition of the plant 
the maintenance r sourets of the 
factory and the purpose for which 
sUam IS to be used Modern 
methods of cleaning the boiler 

f ilant like soot bl >wing water 
ancing steam soaking or spray 
soaking minimize draught loss 
and give increased heat transfer 
Tho pamplUi. t is available from 
the Director Shn Rom Institute 
for Industrial Research Univer 
sity Road Delhi 

Marketing of Muatard ft 

Rapeaeed in India 

Various aspects of production 
and marketing sarson (colza) 
t rta (rapesecd ) rat ( mustard ) 
and taramtra ( Lruca solti a) are 
dealt with in a rcpirt issued 
by the Agnculturol Marketing 
Adviser to tho Government of 
India (Report on the Marketing of 
Rapeseed 6^ Mustard tn India 
19^ Manager >f Publications 
Delia price Rs 2 or '^s) The 
main botanic'il species of these 
seeds comm inly grown in India 
are Brasstca campestns var 
sarson Brasstca campestns var 
tona and Brasstca juncea eorres 
ponding to colza rapesood and 
mustard respectively The com 
mcrcial seeds are however a 
mixture of varying proportions of 
sarson rapesoed and mustard 
B sides two other species viz 
Brasstca juncea var fMg05a and 
Brassua nigra arc also found to a 
limited extent and are generally 
known as pahadi rat and benarst 
or ash rat respectively 

Next to China India is the 
world I largest producer of rape 
seed Exports to U K and conti 
ncntal countneii amounted to 23 
per cent of the entire produce be 
fore World War I but have bem 
steadily declining (the present 
figure being 3 per cent of the 
pnxluctioa) due to fall in demand 
mm the importing countries and 
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aimaltaneoiM incrraae in require 
menta in India where the oil ii 
pnmanly need for edible purposes 
The total area under rapeaeed 
ftnH mustard in undivided India 
(1943 44) was about 58 lakh acres 
yielding about 11 lakh tons of the 
seed of which U P accounted for 
44 per cent Bengal 16 per cent 
Bdiar 12 per cent Punjab 12 per 
cent Aasam 6 per cent and Sind 
N W F P and Central Provinces 
5 per cent The post partition 
figures are not included The 
average yield per acre is about 
377 lb as against 557 lb in China 
1 000 lb in Japan 1 600 lb m 
Germany 939 lb m France 830 
lb in Poland and 803 lb in Russia 
Steps to mvesbgate the cause of 
low yields in India and to develop 
high yielding strains ore recom 
mended The report has outUned a 
scheme for regulating the produc 
tion of different types of oil seeds 
in the Drasstca group m compact 
areas on the lines c f cotton culti 
vation and standardized classi 
fication and grading This would 
also avoid confusion in the use of 
botanical and local names to the 
vanons types of rapeseed and 
mustard grown in the country 
result in uniformity of production 
types and reduce heterogeneous 
nofflbv of varieties and tr^e des 
cnptions Commercial grading of 
these vaneties could be pobsiblo on 
the basis of (1) numbw of seeds 
per gm (bold medium and small) 
(2) oil contint (3) correlation 
between size of seed and oil 
content (4) moisture content 
(5) percentage of mixtures of other 
whole seeds and (6) percentage of 
impurities and non Brosrsca seeds 
This would also lead to a more 
umfewm price stmetnre and avoid 
appreciable variations in prices 
due to differences in their qualities 
In Okora ( Punjab ) during the 
SIX seasons (1934 to 1939) a 
variation 4 7 to 27 8 per cent 
between the prices of different 
lots varying in quahty sold on the 
same day was recorded 
The prices of rapeaeed and 
mustard in India have been on the 
increase since 1933 34 nsing from 
Rs 3 10 0 m 1933 34 to about 
Rs 16 0 par md in 1944 45 The 
world pnoes (at London) for the 


corresponding period were £ 9 per 
ton and 39 Sr per ton respec 
tively 

Institute of Animal 

Genetlce St Nutrition 

Thk roirNDariON stonb op thb 
MangaUl Goenka Institute of 
Anii^ Genetics A Nutrition was 
laid in October by the Hon ble 
Dr Raiendra Prasad President of 
the Indian Union At Anand 

Speaking on the occasion Shn 
K M Munshi Food and Agn 
culture Minister Government of 
India stressed the need for the 
application of scientific and tech 
meal resources for the improve 
ment of animal nutrition and 
genetics 

The Institute which was started 
with the generous donations of 
Seth Mangalal and other Govern 
ment and private support now 
has a farm a dairy a school and a 
college of apiculture with hostels 
a postgraduate department of 
ammal husbandry and genetics 
The Central Government has 
leased its dairy building and 
equipment to the Institute and the 
Indian Council of Agricultural 
Research proposes to utilise the 
Institute for a tobacco research 
centre 

The Institute has three sub 
btations (a) animal genetics 
animal nutntion and dairy science 
section at Anand (b) animal 
breeding farm at Chbarodi and 
(c) animal breeding farm at Surat 
^e research work that is being 
earned out at the Institute has 
been mainly confined to metabolic 
studies on cows and buffaloes fed 
on different rations 

A 5 year scheme for the estab 
lishment of a Regional Sub station 
for Animal Nutrition submitted 
by the Institute has been accepted 
by the Indian Council of Amcul 
tural Research Work is already 
m ^gress at the Institute on 
artificial insemination of cattle to 
improve their milk yields under a 
■clume sanctioned by the Bombay 
Government 

The Institute has been recogniz 
ed by the Bombay Umversity for 
traimng in postgruuata studies in 
animal husbandry and dairying 


ammal nutrition and dairy scienco, 
and plant brooding and agronomy 

Indian Standards 

Radto CompoHsnU — A dbtailbd 
Indian Standard Spociflcation for 
Fixed Paper — Dielectnc Capoci 
tors has oeen drawn up Iw the 
Sectional Committee of the Indian 
Standards Institution prescnbing 
requirements for matonal work 
manahip and marking besides 
other mechanical testa Comments 
on the draft (copies can be had 
on application) would reach the 
Director Indian Standards Inati 
tution Umversity Road Delhi by 
January 10 1951 

Announcements 

Board of Agrtculfural R$s$arch — 
The Government of India have 
set up a board to plan and co 
ordinate agncultural research m 
the institutes under the Ministry 
of Agriculture the Indian Council 
of Agricultural Research Commo 
dity Committees and the State 
Governments The board will 
work fur maximum utilization of 
the existing research facilities and 
snpcrviBL the scientific publica 
tions issued by the Ministry of 
Agnculture and the ICAR The 
hoard will consist of Hon ble 
Shn K M Munshi Chairman Shn 
M D Chaturvedi Dr S Datta 
Shn W R Nater Dr B P Pal 
Shn K I Punjabi Dr S Rama 
nujara Dr K Ramaiab Dr S C 
Ray Dr K C Sen Sardar Datar 
Singh and Dr B Viswanath 

Statuttcal Education Centre — An 
International Statistical Educa 
lion Centre will be established at 
Calcutta under the auspices of the 
UNESCO and m collaboration 
with the Central Statistical Insti 
tate Calcutta The centre will 
provide instruction in the theory 
and practice of statistics to a 
restricted number of students 
belonging to Middle South and 
Far East countnes Further infor 
mation may bo hod from Prof 
K B MatUiava Honorary Ad 
mimstrator of the International 
Statistical Education Centre C/o 
Indian Statistical Institute Preu 
dency College Calcutta 
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PATENTS IN INDIA 

Tuk keport on the workino of the Patent 
Office in India covering the period 1942-1948 
^ves a comprehensive survey of the trend of 
inventions during the war and the post-war periods 
The number of applications for patents increased 
from 681 in 1942 to 2,610 in 1946 and thereafter 
dropped to 1,921 m 1948. presumably due to post¬ 
war unsettled conditions The number of applica¬ 
tions originating In India recorded a steady increase 
from 252 in 1942 to 361 in 1948, Bengal and Bombay 
malfiny a substantial contribution 

During the war, a large proportion of applications 
filed related to armament industries, aircraft and 
other appliances concerning the prosecution of 
the war The activities in the armament lndu8ttic^s 
related to better detonating arrangements for 
ammunition and in the improvement of cartridges 
and their cases, explosive mixtures and blasting 
compositions, automatic weapons and recolUess 
ns, safety devices and optic^ devices for range 
ding Attention was also directed to improv^ 
designs of shock absorbers and air filters for air¬ 
craft engines Attempts were made to utilise gas 
turbine engines for the ]et propulsion of aircrafts, 
some of these applications related to construction 
of air compressors for such turbine units With 
increased activity in the field of aeronautics, 
there was also an increase in the number of inven¬ 
tions in wireless engineering, eg radio beacons 
for aircrafts, direction finding receivers, measuring 
distance by electromagnetic waves, radio ghde 
path systems, multi-channel signalling by time- 
modulatod electne pulses and directive antenna 
systems for microwaves, radar and telovision aids 
to navigation A number of inventions were also 
made in line communicatron enginoering relating 
to hne equipment for multi-channel carrier wave 
signal transmission systems, automatic telephone 
exchange circuits, particularly In the intcr-exchangu 
equipment and in the use of discharge devices like 
thermionic valves and cathode ray tubes m tele¬ 
phone exchanm circuits for various typos of indi¬ 
cations and idratification purposes m line circuits 
Other fields covered related to photo-electric 
mothoda of telegraph transmission and reception 

In addition to armament and aeronautical 
industries, there was considerable activity with 
regard to metal working building construction, 
road and aerodrome runway construction, erection 
of bndges and special steels and alloys Most of 
the inventions in the field of metal working related 
to devices for mass production of metM tubes, 
pipes and rods of different shapes in a single opera¬ 
tion and turning, forging ancl welding of metals 
In the metaUnrpcal fidd, inventions mostly related 
to copper base and magnesium base alloys besides 
Qiecial alloy steels 

Warfare in the east, in swampy woods and 
lorestB, has been responsible for a number of mven- 
tlons relating to insecticidal compositions, antl- 
malanal drags and othw preparations for tropical 


diseases A large number of sneh compositions 
related to the use of DDT (dichloro-aiphenyl- 
trichlor-ethano) In tho form of emulmons 

Indian inventors devoted their attention to 
problems arising out of the scarcity of raw materials 
such as fuels for internal combustion engines, 
mineral oils and others for lighting purposes A 
large number of inventions rclatra to charcoal 
producer-gas plants Use of substitutes or waste 
matenala such as paper substitutes from plant 
leaves paper pulp from bagasse, sizing matenots 
from tMannd seeds, moulding products from 
Jute and jute waste, and use of coir for recondi¬ 
tioning or making new tvres engaged a number of 
inventm Extraction of vitamins from Ash oils, 
dehydration of fooda and manufacture of tea and 
coffee also figured prominently 

Just before the cessation of the war, there was a 
considerable increase in inventions in various 
branches of electrical industry vu vacuum dis¬ 
charge apparatus and cathode ray tubes, electric 
discharge devices, condensers of metalliz^ paper 
rolls, electric switches, conpUng devices, junction 
boxes, oddv current machines, fluorescent Uunps 
and materials, layer type of dry battenes and 
controlling devices used In traction and lifts At 
the close of the war a number of applications 
relating to earth-workliig machines. buU-doseri 
and a^cultural tractors were filed and almost all 
of them originated from the USA 

The number of applications for registration of 
designs filed during the years 1942 to 1948 remamed 
practically constant with 414 in the year 1942 and 
494 in 1^. except for a rise to 731 in 1943 A 
major portion of the applications filed related to 
textile designs and more than 90 per cent ongmated 
m India 

During the period under review an exhibition of 
Indian Intents and Designs was organized for the 
first time in India at the Lord Reay Maharashtra 
Industrial Museum, Poona The exhibits have 
become a permanent feature of the Museum known 
as tho Patents Section 


INDIAN INSTITUTE OF SCIENCE 
BANGALORE 

The UTIUZATION of oil srsd cake as a basic 
raw material for tho production of subsidiary foods 
which would contun all the essential nutrients 
is one of the interesting problems investigated in 
the Department of Bicx;heini8try Various oil cakes, 
munoiiut, sesame, etc, are being investigated 
The best method of removing the residaal oil from 
the cake and the optimum amount of oil that can be 
left in it without affecting its keeping qnoliW are 
being worked out To improve the potability 
and the nutritive value of the protein foods, dehy¬ 
drated onions, spices, salt, yeO and calcium in 
suitable proportiO is recommended 
A number of useful investigations an in progrem 
in the Communication Engineeiiag Department of 
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the Institute A manually operated pulse apM- 
ratni operatmg directly on the a.c supply mains 
is being devdoped to measure the penetration 
frequencies and virtual heights of the different 
layers of the ionosphere For the first time in India, 
studies in frequency modulation have been started 
at the Institute with the aid of a 250’Watt frequency 
modulated transmitter working on 100 megacycles 
per sec and a frequency mcxlulated receiver recently 
purchased from America. Field strength and sign^ 
to noise ratio m and around the Institute are being 
studied Investigations into the response of electncid 
circuits to steady state pulses have been taken up 
and the necessary equipment consisting of a pulM 
generator, a time base generator, etc . is being 
developed 

An electronic type of nnging enrrent generator 
for use in telephone exchanges to substitute the 
existing motor generator and magneto>generator 
sets hu been developed The new generator can 
work directly from the a c supply mains and 
involves no moving or rotating parts Another 
line of research in progress in this connection is 
the development of a new type of key sender based 
on electronic principles to replace the present 
mechanical and electrical dovicea used in trunk 
exchange 

A new method to connect a large number of 
circuits to a single source has been devised The 
method is based on the switching technique used 
in automatic telephony and enables the circuits 
to be connected to the source one at a time and in 
any desired order by depressing a set of plunger 
ke^ corresponding to the desired circuits 

CENTRAL ELEGTRO-GHEMIGAL 
RESEARCH INSTITUTE KARAIKUDI 

The construction of thi( Central Electro- 
Chemical Research Institute, Karaikudi, whose 
foundation stone was laid on the 25th July 1949 
by the Hon'ble Shn Jawaharlal Nehru, is expect¬ 
ed to be complete by the end of 1951 

The problem of adequate water supply has now 
been successfully got over Three bore-wells have 
bean sunk yielding 70.000 gal in a 12-hr working 
day 

Ilie mam building of the Institute will have a 
floor area of about 60,000 so ft The Library, 
the Director's office and the Laboratorlos will bo 
situated on the first floor and certain sections 
will be air-conditioned Besides the usual laboratory 
services such as gas. water and electric supply, 
certain sections of the workshop, the pilot plant 
and heavy investigation laboratories will be furnish¬ 
ed with steam, compresMd air, vacuum and D C. 
supply lines 

Ibe total estimated cost of the Institute is 
Rs. 10 lakhs for building and Rs 25 lakhs for equip¬ 
ment, stores and libraxy The annual recurring 


expenditure for the first three years is estimated at 
Rs 2 5 lakhs per year 


FOUNDRY SAND TESTING AT THE 
NATIONAL METALLURGICAL 
LABORATORY 

A FOUNDRY SAND TESTING SECTION EQUIFPED 
with up-to-date equipment has been estabhshed 
at the National Metallurgical Laboratory, Jam¬ 
shedpur to provide facilities for the study of mould¬ 
ing sands available in India The Lab<mtory will 
serve as a central research and control station and will 
offer full facilities to the Indian foundry industry for 
foundnr sand testing Besides, the Laboratory has 
the following functions assigned to it (1) to prepare 
a suitable bibliography on the subject of moulding 
materials, (2) to review the sources of Indian 
moulding materials and report on their suitability 
for gene^ foundry practice for steel, cast-iron and 
non-ferrous metals and alloys, p) to study the 
fundamental characteristics which are of impor¬ 
tance in the bonding power of clays, (4) to specify 
the properties of naturally bonded and synthetic 
sand mixtures for moulding and (6) to explore 
new sources of moulding sands and silica sands 
in collaboration with the Geological Survey of 
India 

The problem of finding a suitable bond for syn¬ 
thetic sand mixtures is being investigated at the 
Laboratory The Indian bentonites, being of a 
calcium base, poasesa less swelling power and bonding 
capacity and cannot readily replace the sodium- 
base imported bentonites However, the calcmm 
base Indian bentomte can be converted into sodium- 
base product through base exchange to serve as a 
substitute for the imported bentonite The follow¬ 
ing ore a few of the problems planned for investi¬ 
gation at the Laboratory (1) the relation of the 
bond in naturally and synthetically bonded sand 
to stripping, burning on, etc , (2) invest,, V'ons 
on the behaviour of synthetic Imnds with clem 
high silica sand and weak clay-bonded sand, 
(3) effects of miUing as affecting the properties of 
moulding sands, (4) investigations on the specific 
surface of sands as affecting the strength proper¬ 
ties of sand-clay nuxtures . (5) relation between the 
specific surface of sands as regards ongulanty 
and grain shape. (6) sintering phenomenon m 
moulding sands induing the study of incipient 
fusion , (7) effect of pressure on the sintering point 
of monlding sands and Compos " , (8) volnma 
changes in moulding sands and CompM " up to 
1,400**C , (9) effect of thermal conductivity of the 
moulds on tne castings for the preparation of insu¬ 
lating sand mixtures for feeder heads, (10) study 
of the various types of clay and organic bonds for 
moulds and cores including artificial resins and other 
suitable hydrophilic compounds, and (11) effect 
of washes and ^nts on stripping and casting 
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The following is a list of a few of the Patent Applications 
notified as accepted in the Gazette of India Part II Section 1 
for September and October 1950 


Emt^bbIc OhuBtcsli 

43081 Manufacture of anhydrous caustic soda 
Passing a gas stream up through caustic soda 
parHctes at Cl Ltd 

42232 Method for preparation of very fine alumi 
mum tnhydrato and uses thereof Hydrofys 
ing sodium atuminate solution by the Payers 
process at less than 50^C in presence of alumina 

f el — CouPAGNis Da Produits ihimiquxs 
't Elsctromstallurgiquiis Alais Frocks 
Et Camarguk 

OrgBBic ObMBlcals 

43408 Pnnfication of aureomycin Add to an acid 
solutton of aureomyan of pH less than 4 a sait 
and an or/ramc solvent for aureomyan — 
American Cvanamid Co 
40753 Preparation of new biguanide compounds 
Reacting p cMorophenyl guantdo earbotkiolethyl 
imide With isopropylamine — Guua ft Goha 
42542 Dyestuff intermediates and their monufac 
tare and use Reacting phthalic aad with 
cobalt salts under usual conditions for produang 
phihalocyantnes but at a lower temperature 
WllUAMB 

42848 ft 42854 New vat dyestuffs Condensing 1 
mdUadar proportion of 4 10 dihahgeno anth 

anthronewUhJmoUcularproportsons of a mono 
aifsgioacedxanthrone condensif^ aminooeedian 
Mfonrs or hatogeno acedianthrones with aromatic 
amtnes — IC I Ltd 

43520 Production of meta bonxene disulphnnic acid 
Preparing mono suiphonaie by benzene vap ur 
pAoss stUphonation and reacting with oleum — 
Db Dirsctib van de Staatsmijnbn in Lih 

BURG RANDBLBND VOOR BN NAHBN8 DBN 

Staat obr Nbdbrlandbn 
42847 Vat dyestuffs Nitrating acedianthrone in 
presence of sulphuric aad reducing the nUro 
compound and acylating the amino compound 
With 1 amino or 1 mtro anthraquinone 2 uudfOMy 
Itc acid — 1 C1 Ltd 

42912 Tapping liquid slog from pressure gas 
producers Tapping the slag notch connected 
to the gas producer — Mbtallgbsbllschaft 
Axtibngbsbllscuaft ft Danui^t 


42922 Anti bacterial oomposiboiu Mixing strepto 
myan polymyxtn and baatraan — Cbas 
PnzBR ft Co iNC 


Lambsr ft Weed Prodsds 

42273 Tanmng skm with sircouium compounds 
Tanntng in a hguor prepared by hsMing a 


nrconium mineral with sodtum carbonate 
ant a mineral aad and containing stlica 
gel from 0 I /o 2 mols per mol of — 
SociPTB De Produits Cbimiques Dbs Tbrrbs 
Rarbs 

IfrRIssry (Bxcspt BUrtrlrsIs) i Mleorilanse— 

41437 Sectional electrolytic cells of the diaphragm 
type hramei by which cell units are later^y 
enclosed and division plates separating vertically 
adjacent units and clamped between said frames — 
Thb International Flfctrolvtic Plant 
C o Ltd Wood ft Bowbn 

Mdslfl ft Metal Prodacta 

41249 Cold pre^urc welding of metals Pressure for 
welding ol tamed by (he release of stored energy 
welding being effected by impact pressure^ Thb 
Gsnerai Elbltric Co Ltd 

431 IS Tubular articles of light alloys adapted to 
withstand high mechanical stresses such as 
handle bar shanks and sockets for cycles A 
steering column of cycle made up of two semi 
tubular parts coupled together and united — 
Compagnib Cpnbralb Db Vilvordb Cogb 
viL SociPTB Anonyms 

TestUa ft TaxtUa Pr adRcta 

42162 Manufacture of textile materials Treating 
textile materials with a solution of sodium 
benzoate and drying the material Thb Brituh 
Jute Trade Rbsbarch Association 


43052 Catalytic hydrogenation of carbon mono 
xide Iron catalysts impregnated with alhali salts 
of a nm volatile acid and synthesis gases 
containing acetylene are used Rubrchbmib 
Aktibngbsellschaft ft T URGI Gbsellschaft 
FUR Warmbtbchnix m b H 
43128 Oxidation with chlonte solutions Immersing 
the material in a solution of chlorine in an 
organic solution prior to immersion in the chlorite 
bath SoLVAY ft CiB 

42996 Containers for electnc battenes Provided 
with a vent having a plurality of outlet apertures 
afforded between elements of absorbing and 
dissipating assembly — 1 C 1 Ltd 
43654 Refining lubricating oil of power 
operated engines Comprising means for 
heating the oil for removing volatile impunties 
from the oil and means for returning the 
purified oil to the sNgsiM — Comxrforo 
Bajlxv 
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Patented Inventions of the Council of 
Scientific & Industrial Research 


IMPROVEMENTS IN INTERNAL 
COMBUSTION ENGINES 

Patent No 35646 

K A Nair a L C Vbrman 

This invention rblates to an air cleaning and 
crank-case ventilation system for internal combus¬ 
tion engines The object of the present Invention 
Is to pnxluce a simple and efficient device which 
will perform the functions of an air cleaner and 
crank-case ventilator Such a device would also 
serve as a crank-case breather by relieving the 
pulsating pressure set up Inside the crank-case 
The composite air cleaning and crank-case 
ventilation system ( Figs 1 and 2 ] consists in 
connecting the atmosphenc air intake attained to 
the carburetter (11) and the crank-case breather 
opening (15) to a common passage or reservoir (3) 
containing clean, dust free air at a pressure slightly 
below the atmospheric pressure The clean air 
may he supplied to the passage by an oil bath (16) 
or other type of cleaner, but it is preferable to use 
a porous labnc beg (3). the interior of which is at 
a pressure slightly below the atmosphenc pressure 
and the air passing through is freed from atmos¬ 
pheric dust before entering the carburettor (11) 
Tlie flow of crank-case vapour (arrow 6), wnich 






is controlled by the low pressure in the passage, is 
steady and no metonng arrangement is necessary 
to control it The filter bag (5) is made of fabric 
having a pore size which would arrest dust particles 
and is of such an area as to cause only the small 
pressure drop inside the bag necessary to induce 
the crank-case vapour to flow into it The pressure 
inside the cloth bag (3) is controlled by the resis¬ 
tance to flow of air trough the fabric and fluctuates 
but little for a given faMc bag 
The crank-case opens directiy into the reservoir 
or low pressure passage and has no other opening 
to the atmosphere The low pressure in the reser¬ 
voir or passage causes the crank-case vapour to 
flow into it and thence to the engine by the engine 
suction Inevitable minute le^cage past tiie 
pistons keeps up the pressure inside the crank-case 
and assists the flow of vapours from the crank-case 
to the reservoir and ensures automatic and eflectlve 
ventilation of the crank-case 
The device combines In a simple way all the 
functions of a carburetter intake air cleaner, ctank- 
case breather, crank-case ventilator and air cleaner. 
The cost of construction of the device is only a small 
fraction of the cost of the four devicea put together 
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AROMATIC PLANTS OF INDIA 

Family XLVl —MYRTAGEAE (Contnuud) 


4 EUGENIA Mich ex I inn • 

( I 1 hon ir uf I niuu / hi* Sivoy f ilu 
s V ul ulh e nt ir\ \ pitroi Ibitany) 

'T*HIS IS i very Urge gtiius compnsmg 

^ over 1 100 species of generAlly ever 
green trees and shrubs which are found 
Lhiefly in the tropic il and subtropical regions 
tliroughout the world In India it is repre 
sinted by about 80 species whicli thrive in 
moist locahtus ofttn m evergreen forests 
ind ilong the b inks or in the lieds of streams 
Its members have usually iromatic leaves 
tetriimrous flowers and ilrupehkt bernes 
rht young branchlets Icwes parts of the 
ttowt r ind tht fruit ire usually dotted with 
|xUu(id oil glands 

It is one of the largest perhaps the larg< st 
of the Indian gentra of trees The great 
m ijouty of the spec lefe ire of little imjioitanco 
in fortstiy mil relitively ummportint is 
i souict of timtier (except in the case uf a 
few species) Nevertheless eugcnias are 
common trees and their wocxl is used 
mainly is fuel Many of them have edible 
fruits and among them the important 
ones in India irc the black plum [ F cumint 
(Linn) Druce syn E ^amfolana lam and 
Syzygtum ^ambilanum IX | the rose apple 
or gxdab jaman L ]amhos Linn syn Syz^ 
gtum jamhos (Linn} Alst ind Jambosa 
vulgaris DC \ andpitangi(£ wn»/ora Linn) 
Iht bark of some trees is used locally as a 
tanning material ind also in medicine 

The dried flower buds of k caryoph%llata 
Ihunb [F aroffuUica (Linn) Bull Syzy 
gium aromaltcum (I mn ) Men* &. Parry ) 
constitute the well known spice and yielcl 
an essential oil (clove oil of commerce) 
which IS an excellent antiseptic Among 

* ihe genus as understood in the Flori 

of Br%i%sh India is nowadays usually split up into 
the Rcnira / ugenta Jamho^a Myrctana Syiygium 
etc lor pnctical convenience in a publication 
of thiM nature however the old arranfccment of 
meludiDg these plants under one genus has been 
adbert d to Tht common characters of the group 
are easy to recognize For the benefit of those 
nalcrs however who may like to bplit the ginus 
as stated above the species dealt with in this work 
are followed by other names as synonyms 


other species found in India only h (umiin 
ind L umflora have been investigated from 
the point of view of their essential oils 1 host 
three species arc described in detail later 
The sweetish but rither dry fruit of I 
^am6os I inn a h indsome mode r ite size d 
tret grown m gardens is of the size of a 
small apple and has a dilicitc flivour whicIi 
resembles rose water An ohousm h is been 
isolatc?d from its root birk but the essential 
oil from the oleoiesin his not b<in invcsti 
gate cl ( Wehmer ) 

I he yellowish white flowers of L ilitrm 
filta Wight ( Syz\gtum alUntijoIium Wilp) 
of S India incl Assam irt sweet scented 
Similirly L pdypetala Wight ( fambisa 
pidypetala W i!p) and f oblala Koxb 
(^y*ygiHm oUitum Will) of Assim ind 
l-tcngal beir wliite scented flowers I he 
greenish flowers of k iptnidali Roxb 
Svz\gium iperculatum ( Koxb ) it imble 
of SubHimilayan tiict fiom )umna to 
Assam anel of Bengil are ilso aromati< 
riic leaves of this tree havi i pleasant smell 
when bruised ind iic said to be used m 
Inelo China as i substitute foi tea The 
flowers of the ( eyionese h xanthocarpa fliw 
^xissess i singular smell suggesting creosote 
Ihi htartwood of / gardnen Bedd 
( ^yzy^ititn gardnen Ihw ) of S India his a 
fleeting odour eompirable with that of 
dned rose jxtals That of L alUrntfoha 
has also i fleeting nonchaiactenstic exlour 
The leaves of eugenus contain csscntiil 
oils since they emit a pleasant fragrmce 
when bruised Most of them however hive 
not been chemically examined Among the 
fore ign species the leaves of which have bet n 
investigated may be mentioned E chequen 
Molina of Chile [ yielding about 1 1 per cent 
of in essential oil (eheken leaf oil) which 
consists of a hydrocarbon (probably 
d oc pinene ) cineolc ( about 15 per cent) 
and oxygenated bodies boiling between 220'' 
to 280^ (about 10 per cent) ] E aptculala 
DC of Chile (yielding 1 27 per cent of a brown 
essential oil resembling myrtle in exlour) 
E smithit Poir of Australia ( yielding 0 28 to 
0 44 per cent of a pale yellow essential oil 
containmg 80 to 90 per cent of ei a pinene 
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4 per cent of esfers and 1 7 percent of alco 
hols) F occlusa Kur/ ( Syz\gium ocdmum 
Miq) of Java yielding 0 05 i)er cent of an 
essential oil ( silani oil) which contains citral 
in some <|nantity and other aldehydes [ and 
E pitanga ( Berg) Kiaersk of S America 
yielding an essential oil which contains citro 
nellol geranyl acet ite cineole terpineol ses 
quiterpenes and polyterpenes (1 innemore ) 

1 Eugenia caryophyllata Thunb * 

11 Bnt 1 n I II 506 ( withoi i debcnplion ) 
(Clovt Tree Jaung Laiang) 

This IS a small bushy or cone shiped tree 
generally about 12 to 20 ft high but in somt 

* Memtlft Parry ( 1939 Mem (tray Heth No 
4 p 196 ) lUgKcst Sytygtum or moHcum (Linn ) 
Merr ft 1 arry as the name for thu plant Voother 
common name under which this plant u often 
referred to m the literature is tugenta aromoHca 
{ Linn } BaiU 


pKces attaming a height of 40 ft The bark 
IS grey 1 he leaves art lance shaped 3 to 
5 in long 1 to 1} in broad and gland 
dotted 1 he presence of oil in these glands 
makes the leaves very frigrant and on a 
damp hot evening the scent of a clove tree 
can be detected from a considerable distance 
The flowers are borne at the ends of branches 
in small bunches consisting of three angular 
peduncles each of which tears three shortly 
stalked flowers on the tip The flower con 
sists of a cyhndncal ovary I m long above 
which are four sepals and above these are 
four petals which form a ball in the bud 
and fall off when the flowers open After 
fertilization the infenor ovary swells to form 
a large purple fruit usually containing one 
seed The fruit is about 1 in m length cuid 
I in m breadth fhis is called mother clove 
The clove of commerce is the unopened 
flower bud and is picked by hand when the 
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base of the bod turns red When examined 
closely slight variations can be detected in 
the colour of the flower buds and in their 
sue charactenzing races or varieties but 
\hw are of httle importance 

The clove is one of the most vndely used 
culinary spice and the essential oil obtained 
from it IS used in perfumery manufacture 
and m medicme It is a native of some 
volcamc islands in the Moluccas namely 
Tidore Temate Mortir Machian and Bat 
chian but is now extensively cultivated in 
Zanzibar and Pemba and also to a large ex 
tent m Amboina Madagascar Penang etc 
In India* it is cultivated to an extent m the 
south in tracts adjommg the spice gardens 
of the late bast India Company m Courtallam 
in the Tmnevelly distnct at Burhar in the 
Nilgins in Travancore and in Cochin Its 
successful cultivation appears to be limited 
to islands between the latitudes 20^ north 
and 20*^ south of the equator and within a 
few hundred feet above the sea level It 
does not usually thnve at any distance from 
the sea — hence th old saying that the 
dove tree must be able to see the sea 

The doves were known m Chma as early 
as about 250 B c when officers of the Court 
were required to hold the spice in their 
mouths tefore addressing the Sovereign in 
order that their breath might have an agree 
able odour In the early Christian Fra it 
was an object of trade at Alexandria m 
Egypt and was passed forward to Rome 
The earhest mention of the spice in Indian 
medical works occurs about A D 600 About 
AD 400 it was fairly well known m the 
Mediterranean region and in ad 800 
throughout Europe The early trade to 
Europe changed l^ds in the Indian ports 
About that tune it was known by the Sans 
knt word lavanga m India and eastwards 
but the Arabs used the word karanful In 
the year 1808 the Arabs brought the first 
doves to Pemba and Zanzibar but it took 
considerable time before it was recomized 
that the areas were specially suitable for the 
cultivation of the spice Today more than 
four fifths of the world s doves are produced 
m these two islands 

♦ For an accoun^oFthe cultivation of cIovob in 
India the reader u referred to the Report on an 
onqmty tnto tko cuihvaHon of chtfcs tn Jndta by 
A K Y N Atyer publiahed under the auaplcee of 
the Imperial ( now Indiaii) Council of Agricultural 
Research (BSanager of Publlcatioiu Delhi 1938 
P 1-79) 


The tree is said to thnve m a dark loamy 
soil with a substratum of a imxture of dark 
yellow earth and gravd In Zanzibar a 
red day soil is considered better than a 
lighter more open soil In the Straits 
Settlements the black soil of the valleys 
overlying a stiffer clay is suitable Sandy soil 
is unsuitable and still worse is wet water 
logged soil ( Ridley 1912 Sptces p 155 ) 

The plant is usually raised from s^ 
but it can also be propagated by layers 
In Zanzibar the see^ are first soaked in 
water for 3 days and when germination has 
started they are sown 6 m apart in 
shaded beds When the seedlmgs are 6 
in high 1 e when they are about one 

year old they are hardened by removing 
the shade and exposmg to the sun for a 
month or two They are then planted in 
the field 22 to 30 ft apart in pits 2x2x2 
making on an average 100 trees per acre 
In the nch soil of Zanzibar no manure is 
given other than the dead leaves etc 
lying about which are swept to the base of 
the tree 

In the Straits Settlements cow dung is 
used Mulching with cut grass is said to be 
beneficial to the young plants and light 
shade especially protection from the after 
noon sun is stated to be necessary for their 
healthy growth and productiveness 
In Zanzibar and 1 enang the tree com 
mences to produce flower buds m the fourth 
or fifth year after planting If the soil were 
inferior it is said to take a httle longer 
In the Moluccas 6 to 8 years are said to be 
required ( Ridley loc ett) Ihe tree lives up 
to 75 years and sometimes even up to 130 
years A tree as old as 150 years is also 
known ( Burkill 1935 Dteixonary o/theFco 
nomxc Products of Malay Penxnsxda 2 961 ) 
The buds are gathered from August to 
December in Zanzibar and from November 
to January in the Straits Settlements In 
the Moluccas the harvest takes place twice a 
year one m July and the other m December 
ihe buds are generally picked oil by hand 
hooked sticks being used to pull down the 
branches They are then spread out on 
mats to dry them in the sun In Amboma 
they are first dried on a framework over a 
slow wood fire which gives them a brown 
colour and then are dned m the sun 
when the colour changes to triack In 
Zanzibar after the cloves are gathered the 
buds are separated from the stalks They 
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are then dried for 6 or 7 days, during which 
tune they lose up to 60 per cent of their 
weight ( Ridley, loc c%i ) 

Tne average weight of cloves produced 
by each tree in a season in Amboina is said 
to be 5 lbs , m Sumatra 6 or 7 lbs . in Penang 
5 lbs . and m Moluccas 4| lbs The average 
yield per acre planted with 100 trees is 
estimated to be about 375 lbs of dry cloves, 
if only two thirds of the trees are in full 
bearing condition A much higher ^eld 
IS reported from 2^anzibar ( 20 lbs of cloves 
to a tree in a 10-year-old plantation and 
above 100 lbs per tree in a 20-year-old 
plantation). but this, according to Ridley 
{loc ctl), appears to be exaggerated Accord- 
mg to Poucher. individual trees have been 
known to produce 75 lbs of dry cloves m 
Zanzibar, but the average yield from large 
plantations under effiaent management may 
be taken at 8 to 10 lbs per tree per annum, 
which 15 equal to 800 to 1.000 lbs of dry 
cloves per acre 

According to Williams { 1949 Chem & 
Drugg, 152 159), the clove tree is a 

fluctuating bearer and the yield of cloves 
m some years may be even 50 per cent of 
the normally expected crop 
A mysterious disease. Liiown locally as 
sudden death disease, is known to affect 
a large number of the older clove trees in 
Zanzibar and Pemba This is believed to 
be caused by a virus The only method by 
which Its spread is prevented is by cutting 
out the dead and other trees in contact, and 
destroying them (Anon , 1949 Gdnrs* Chron , 
125 178 , Williams. 1949 Loc cU ) 

Cloves have a strong spicy odour and a 
pungent aromatic taste >^en mdented 
with finger nail they readily exude oil 
They smk when placed in freshly boiled 
and cooled water, and this method is 
employed to distmguish genuine cloves from 
those exhausted of the essential oil The 
quahty is also sometimes judged by setting 
a clove on fire and observing how it bums 
Accordmg to Burkill ( 1935. Dictionary 
of the Economic Products of Malay Peninsula, 
2 961), Penang cloves have had the best 
name in trade for their appearance, they 
are large and plumpy and of bnght radish 
colour Amboma cloves are similar but 
smaller Zanzibar cloves are darker, leaner, 
and still smaller Accordmg to Parry ( 1945 
spice Handbook p 37), Penang and Ara¬ 
bia cloves are generally considered supe¬ 



rior, but Zanzibar and Madagascar doves 
are also of excellent quality and flavour 
Pemba doves, which were previously re¬ 
garded as somewhat mfenor. are now said 
to be similar to the Zanzibar cloves. Good 
quality cloves are reddish brown, plump, but 
little wnnkled, | to } in m length, and m 
shape resemble a round-headed nail (the 
word clove is denved from the French dou, 
a nail, and the Latm clavus, a nail) If 
they were not carefully dried and stored, the 
colour becomes darker and the sample musty 
Fmally, the epidermis becomes pale and 
wnnkled, and the doves of this type are 
known as “ khoker ” 

The cloves are sometimes adulterated by 
the inclusion of mother cloves (the mature 
fruit), excess of clove stems, and exhausted 
cloves The immature doves, which are 
gathered before they are npe, shnnk and 
become shnvelled They arc also added 
to some consignments On 1 January. 1926, 
there came into operation a decree m 
Zanzibar to prevent the adulteration of 
cloves. Particulars of this decree are given 
m Perfum essent Oil Rec . 1926. 17 3 
The cloves are graded according to the 
appearance and impunties present Accord¬ 
ing to Parry (loc eit), Zanzibar cloves are 
graded as under — 

Special grade Extraneous matter (i e . 
stems, mother cloves, foreign and in- 
fenor matter) 3 per cent. khoker 2 per 
cent. and moisture 16 per cent 
Grade 1 Extraneous matter 5 per cent. 
khoker 3 per cent, and moisture 16 per 
cent 

Grade 2 Extraneous matter 5 per cent, 
khoker 7 per cent. and moisture 16 per 
cent 

Grade 3 Extraneous matter 5 per cent., 
khoker 20 per cent, and moisture 16 per 
cent 

According to the Bntish Pharmacopoeia 
( 1932). doves should not contain more 
than 5 per cent of its stalks and not more 
than 1 per cent of other organic matter 
The ash should not be more than 10 per cent 
and acid-msoluble ash not more than 0 75 
per cent Pitted sderench}miatou5 cells 
above 70 microns m diameter should be few 
or absent (limit of stalks 5 per cent) and 
starch grams absent (absence of clove 
fruits and of cereals) 

Twenty years ago, the world demand for 
doves was about 12.000 tons (26 88 milhon 
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lbs) Out of this about 9,000 tons were 
used for culinary puiposes and about 2,000 
tons for distillation of the essential oil The 
greater part of the oil is used for the syn¬ 
thesis of vanillin, and the rest in medicine 
and perfumery ( Anon , 1929 Perfum esseni 
Otl Rec , 20 236) Larger quantities of 

cloves are, however, being marketed at 
present For purposes of perfumery the 
Amboina cloves are preferred since they arc 
said to yield a much finer oil than the cloves 
from other places ( Poucher) 

Zanzibar and Pemba islands have been 
supplying about 83 per cent of the world 
demand for cloves (Anon , 1937 Chem & 
Drugg, 127 692, Anon. 1949 Gdnrs' 

Chron t 125 178) During the crop year 
ending 30 June, 1945, Zanzibar and Pemba 
produced about 23 million lbs of cloves as 
compared to about 36 milhon lbs in the 
previous year The seasonal year ending 30 
Tunc, 1949, closed with a crop of 13 7 milbon 
lbs of cloves and the harvest for the crop year 
ending 30 June, 1950, is expected to come 
up to 17 5 million lbs In 1946, Zanzibar 
exported 34 5 million lbs of cloves of which 
India imported 54 7 per cent Durmg recent 
years, the production of cloves m Madagas¬ 
car has assumed an importance The export 
of cloves from this island amounted to 7 1 
million lbs m 1945 and to 9 9 million lbs 
in 1946 For details of production of and 
trade m cloves the reader is referred to the 
Annual Reports by Schimmel & Co and the 
issues of the Chemist & Druggist 
The import of cloves mto India has been 
steadily increasing As compared to the 
average import of 8 7 million lbs of cloves 
per annum during the quinquennium 1931- 
32 to 1935-36. her imports have increased 
to an average of 14 5 million lbs per annum 
during the quinquennium 1944-45 to 1948- 
49, the highest figure being 22 9 million Ihs 
valued at Rs 14 millions durmg 1948-49 
Before 1925, India had a large re-export 
trade m cloves amounting to about 27 p>er 
cent of the quantity imported From 
1926-27, however, the re-export fell very 
steeply and has now practically disappeared 
For details of the Indian trade m cloves the 
reader is referred to the Accounts Relating 
to Sea-borne Trade and Namgahon of India 
(formerly Annual Statements of the Sea¬ 
borne Trade of British India, etc) 

Aiyer ( 1938, Report on an enquiry into 
the cuUivaHon of cloves in India p. 8, 64) 


states that the Indian import figures include 
not only pure cloves, but aiso " spent" 
cloves, 1 e , from which oil has been removed 
by distillation, clove stems, and spent clove 
stems, which formed about IS per cent of 
the total imports for the decenmum ending 
1931-32, and that there was no materisd 
change up to 1935-36 The present authors 
are not in a position to comment upon the 
situation after 1936 It would, however, be 
interesting to know whether clove stems and 
spent clove stems are still being imported, 
particularly m view of the fact that, as 
stated on p 227, the export of clove sticks 
from Zanzibar has been prohibited smee 1936 
The authors are also unaware of the reason 
for the import of spent cloves, unless it be 
for the purpose of adulteration of pure 
doves 

Few aromatic plants arc as nch in oil as 
the cloves, which yield from 14 to as much 
as 23 per cent of an essential oil The 
cloves are distilled either in water or with 
dry steam The former method gives an 
oil of lower specific gravity, and this, there¬ 
fore, floats on water in the receiver, while 
the oil obtained with steam is heavier and 
sinks to the bottom Tliese two kinds of 
clove oil arc known m the market as opt *' 
and strong respectively They differ 
in their phenol content which in the light 
oil vanes from 78 to 89 per cent and m the 
heavy oil from 88 to 95 per cent The 
lighter vanety is used mainly m perfumery 
and pharmacy, and the heavier oil for the 
manufacture of vanillin The normal com¬ 
mercial oil, however, is usually a mixture of 
both the vaneties The constants of the 
oil are sp gr 1 044 to 1 070, [a]-0 2® to 
— 2 3®, and n 1 528 to 1 540 It is soluble 
in 1 to 3 volumes of 70 per cent alcohol 
It usually contams 85 to 92 per cent of 
eugenol 

According to the Bntish Pharmacopoeia 
( 1932), the dove oil should contam not 
less than 85 per cent and not more than 
90 per cent v/v of eugenol Its sp gr 
should be 1 047 to 1060, n»® 1 528 to 
1 537, and it should be soluble m 2 volumes 
of 70 per cent alcohol 

The principal constituent of the oil of 
doves, as is apparent from the above data, 
IS eugenol Along with it a small quantity, 
about 3 per cent, of aceteugenol is al^ 
present The minor constituents are many 
and are present only m traces. These are 
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caryophyllene, esters of eugenol, methyl 
alcohol, furfural, vanillin, salicylic aad, 
methyl benzoate, methyl n-amyl ketone, 
methyl heptyl ketone, valeraldehyde, 
methylamylcarbinol, methylheptylcarbinol, 
benzyl alcohol and dimethylfurfuraldehyde 
(Parry) 

Although eugenol, aceteugenol, and caryo- 
phyUene are present to the extent of 99 per 
cent in clove oil, they are not responsible 
for the characteristic fresh and almost 
fruity note of the oil This is one of the 
many examples of the importance of trace 
substances in natural perfumery and flavour- 
mg oils In clove oil the most important 
trace substance, according to Schunmel & 
Co , IS methyl n-amyl ketone (Smith, 1946 
Pei^um sssent OU Rec , 37 143) 

The clove oil distilled from cloves from 
wild-growing trees m the Moluccas has been 
found by Meijer ( 1946 Rec Trav chtm 
Pays-Bas, 65 843 , vide Schimmel & Co, 

1946 Ann Rep p 13) to be devoid of 
eugenol This is most interesting, since the 
oil from the cultivated cloves usually contams 
85 to 92 per cent of eugenol The oil from 
wild cloves, which was obtained in a yield 
of 4 to 6 per cent, however, contained two 
new compounds named eugenine, a 5- 
hydroxy-7-mcthoxy-4-methyl-coumann, and 
eugenone, a 2, 6-dimethoxy-4-hydroxyaceto- 
phenone The constants of the oil were 
sp gr 0 9028 to 1 0005, n*»® 1 4994 to 
1 5268, and [aj - 16 0° to - 75 9® The wild 
cloves are larger and less odorous than the 
cultivated ones 

Samples of cloves grown in India have 
been analysed by the Mysore Department of 
Agnculture and shown to yield on steam 
distillation 14 2 to 20 8 per cent of clove 
oil, which contains 77 to 93 per cent of 
eugenol { Aiyer, 1938 Report on an enquiry 
into the cuUtvaiton of cloves in India, Im¬ 
perial Council of AgncuUural Research, 
Miscellaneous BuUetm No 20 pp 1-79) 

A sample of cloves (including stalks) of 
Indian ongm has been found to yield 15 5 
per cent of clove oil on moisture-free basis, 
which comes to about 9 4 per cent on the 
trade sample This oil had the following 
characteristics sp gr 1 057, n**® 1 532, 
saponification val 5185, acid val 102, 
acetyl val 211 2, and phenols 92 5 per cent 

Nair, Nair & Vaner, 1948 Proc 35th 

ndian Sci Congr (Absir ) p 33 ] The 
oil has also been found to contam aceteugenol. 
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a- and p-caryophvllenes, and traces of 
furfural and methyl alcohol [ Nair, Vaner & 
Nair, 1949 Proc 36th Indian Set Congr, 
(Absir) p 102] 

The cloves are used primarily as a spice. 
They are also used in Asia as a masticatory 
to sweeten the breath In medicme they are 
considered as stimulating and carmmative, 
and are used against flatulence, dyspepsia, 
and as an adjuvant to other medicmes. 

The oil of doves, like other volatile oils, 
IS antiseptic and anhputrescent, and is often 
employed as a preservative. It is used 
internally as an antispasmodic and carmi¬ 
native Applied externally, it acts as a 
rubefacient, countenmtant, and slightly 
anaesthetic It is also used to allay pam in 
dental canes, and as a dressing and an ingre¬ 
dient of temporary fiUmgs m dental practice 
On account of its flavour and dismfectant 
properties, it is much used m tooth pastes 
and mouthwashes It is used m microscopy 
as a deanng agent 

The clove od is largely employed m soap 
perfumery for impartm^ carnation odour to 
soaps A small quantity of eugenol, the 
chief constituent of the oil, is used as such in 
the manufacture of dove and carnation 
odours, and a certain amount is converted, 
by heatmg with alkali, mto its isomer 
isoeugenol, which has a finer carnation 
odour, and is used for the same purpose 
The bulk of eugenol is, however, used for 
the manufacture of vanillin (artifiaal 
vanilla), the famous flavounng agent The 
residue of dove oil, after the removal 
of eugenol, is used as a cheap soap perfume 
under the name " light dove oil 

Essence of cloves used for flavounng 
confectionery, hqueurs, etc, is made by 
dissolving 4 oz of clove oil m one gallon of 
spint 

As stated earlier, India is the largest 
importer of doves from Zanzibar, her 
imports m 1948-49 amounted to 22 9 million 
lbs valued at Rs 14 imUions Despite the 
fact that the spice is extensively used m the 
country, there is a general fewng that it is 
somewhat strongly pungent, Tnere is no 
doubt, therefore, that the public would 
welcome a dove which is somewhat milder 
With a view to marketmg such a clove, it 
IS suggested that a part of the imported 
pure doves be distill^ for the removal of 
two thuds of its oil content, leaving the 
remammg one third m the cloves. Hus 


226 



AROMATIC PLA 

practice while meeting the general desire 
of consumers m the country will also 
enable India to become one of the promment 
producers of clove oil It would also make 
available cloves at a cheaper rate than at 
present 

As has been stated earher (Krishna & 
Badhwar 1947 J set tndustr Res India 
6 Aromatic Plants of India Suppl p 45) 
clove scented perfume is also present in 
plants of other famihes eg in carnation 
( Dtanikns caryophyllus Linn ) of the family 
Caryophyllaceae in the large white flowers 
of the Indian climber Rtvea hypocraten 
fortms Choisy ( clove scented creeper Midna 
pore creeper) and m the white flowers of 
the twmer moonflower [Calonychon bona 
nox ( Lmn) Bo] syn Ipom^ bona nox 
Linn var grandtfiora ( Roxb) C B Clarke ] 
which is found throughout India either 
cultivated or wild the last mentioned two 
plants belong to the family Convolvulaceae 
The leaves of Ctnnamonwm seylanicum 
Breyn barks of Cinnamomum cuhlawan 
Blume (clove bark) of Amboma and Dtcy 
pdltum caryophyllaium ( Mart) Nees (clove 
cassia cassia caryophyllata) of Brazil and 
the fruits of Ravensara aromaitca J P Gmel 
(clove nutmeg) of Madagascar etc all 
belongmg to the family Lauraceae have 
clove like fragrance The leaves and fruits 
(allspice) of Ptmenta officinalis Lmdl and 
leaves of P aens Kostel (Jamaica bay 
berry wild clove) etc of Mj^aceae family 
also have clovelike odour 

Ro)ral cloves is a term used for an 
abnormality of the clove These were at 
one time prized on account of their ranty 
and extraordinary stones are told about 
them 

The flower stalks (the so called clove 
stems) separated from the cloves when 
drying the Utter are an article of commerce 
and were exported from Zanzibar and Pemba 
for adulterating powdered cloves and for 
making dove oil However with the build 
mg of clove oil factory in Zanzibar in 1936 
and the prohibition impMed upon the export 
of dove stalks a large amount of the stalks 
are used m Zanzibar for the distillation of 
the oil The manuUcture of the dove stalk 
oil m Zanzibar is the monopoly of the Clove 
Growers Association During the half year 
July to December 1937 they exported 
58 080 lbs of clove stalk oil and m the 
months of January to Blarch of the same 
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year another 17 250 lbs of the oil were 
exported (Schinimel& Co 1930 Ann Rep 
p U) The report of ZanzibarClove Growers 
Association (Anon 1942 Od Cof Tr J 
101 627) for the last quarter of 1941 shows 
that the supply of dove stalks from Zanzibar 
amounted to 2 77 million lbs of which the 
distillery absorbed 1 79 million lbs Accord 
uig to Schunmel & Co (1945 Ann Rep 
p 13 1946 Ibid p 13) the export of 

dove oil and dove stalk oil from Zanzibar 
vaned dunng 1940 to 1944 from 274 796 to 
494 424 lbs per annum fhe export of 
these however reached the unusually high 
figure of 525 313 lbs in 1945 but the export 
of 410 677 lbs m 1946 was nearer the prewar 
average According to the report of Zanzibar 
Clove Growers Association (vide Chan <9 
Drugg 1949 152 259) a total of 314 
million lbs of clove stalls were obtainable 
for distiUation of the oil d inng the seasonal 
year July 1948 to June 1949 This 
amount of stalks (containing 4 to 6 per cent 
of oil) should yield about 157 000 lbs of oil 
The dove stalks are moderately aromatic 
and yield 4 to 6 per cent of oil of doves as 
against 14 to 23 per cent from ordmary 
dove buds This oil is mfenor in odour 
and not as suitable as dove oil for perfumery 
but it can be used for the manufacture of 
vanillin Accordmg to Smith (1946 Perfnm 
essail OU Rec 37 143) its sp gr vanes 
from 1 055 to 1 063 and it contams 90 to 
95 per cent eugenol The cugenol content 
IS sometimes as low as 82 per cent and the 
refractive index at 20^ varies from 1 5349 to 
1 5382 (Schunmel & Co 1946 Ann Rep 
p 13) Gadre (1921 J Indian Indusk 
1 1) gives the followmg particulars of 
clove stem oil distilled in India sp gr 
1 054 fi**" I 5345 and eugenol by absorption 
93 per cent (free eugenol 69 8 per cent) 
l%e mother cloves (mature dried fruits) 
are less aromatic than the doves and yield 
6 5 per cent of an essential oil They are 
also sometimes exported A sample of the 
oil distilled by Schunmel & Co f mde J 
chan Soc 1915 A 108(1) 828] was found 
to have the following characteristics sp gr 
1 0933 n 1 5433 [a] -3 11** soluble in I 8 
and more volumes of 70 per cent alcohd 
and phenol content 88 per cent (consistuig 
of eugenol 60 per cent and a sohd phenol 
having paraffinlike odour 35 per cent) 

The clove leaves yield 4 to 5 per cent of 
an essential oil whum is a valuable artide of 
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commerce The oil has sp gr 1 032 to 1 067, 
n 1 532 to 1 539, [a] -0 30° to -2°. and 
eugenol content 75 to 93 per cent ( Parry ) 
The oil produced m Madagascar is derived 
mainly from clove leaves and only a small por¬ 
tion from clove stems, the cloves proper not 
being distilled at all The distillation of the 
leaves was begun in 1911, and since then the 
production has gradually increased Where¬ 
as in 1913 Madagascar exported about 
3,000 lbs of clove-leaf oil, the export of the 
oil increased to about 7,000 lbs in 1920, 
about 300,000 lbs in 1932 (Anon , 1935 
Perfum cssent Oil Rec , 26 204, Schim- 
mel & Co, 1936 Ann Rep p 20), about 
676,000 lbs in 1939, 564,000 lbs in 1945 
( Schimmel & Co , 1945 Ann Rep p 13), 
and to about 732,000 lbs m 19^ (&him- 
mel & Co , 1946 Ann Rep p 13 ) 

The clove-root oil ls obtained by distilla¬ 
tion from the roots of the clove tree culti¬ 
vated in Zanzibar and Pemba When 
freshly distilled, the oil is bnght yellow in 
colour, and the yield averages about 6 per 
cent The composition, odour, and quality 
of this oil compare favourably with that 
obtained from clove buds ( Poucher) It 
contains 85 to 95 per cent of eugenol 
[ 1922 OU PatfU Drug Rep , 102(7) 44D, 
Vide Wehmer J 

2 Eugenia cumini ( Linn ) Druce* 

E jambotana Lam , M Brit Ind , II, 499 
( Black Plum, Jaman ) 

This IS a moderate-sized to large tree with 
dirty-whitc, sweet-scented, about 4 in wide 
flowers which are arranged mostly m threes 
in tnchotomous panicles The obovoid- 
oblong or subglobosc, purplish-black fruit, 
which is sometimes as large as a pigeon's egg, 
IS relished by all classes of people The tree 
IS found all over India, wild or cultivated, 
generally along banks of nvers and in moist 
localities, ascending to an altitude of 5,000 ft 
in N India and to 6,000 ft in the Nilgins 
It is often planted in groves and by the 
roadside 

A syrup prepared from the fruits is consi¬ 
dered useful, m indigenous medicine, in the 
enlargement of spleen The seeds have the 
reputation of bemg useful against diabetes, 
they contain the glycoside jamboline 

* Some botanists prefer to call it Syxygium 
^omManum DC 


The peculiarly flavoured Mahabaleshwar 
honey is said to be due to the bees obtaining 
the major part of the honey from the flowers 
of this tree No essential od has, however, 
been extracted from the flowers or the leaves 
The seeds are reported to yield 0 05 per 
cent of a pale-yellow od having an agreeable 
odour with sp gr 0 926, and [a] —5 42° 
( Power & Callan, 1912 Pharm J . 88 
414) 

3. Eugenia unlflora Lmn 

FI Hnt Ind , 11, 505 
(Pitanga) 

This tree has nearly sessile, gland-dotted 
leaves, usually solitary flowers, and globose, 
torulose bemes It is a native of S 
America, but is becoming naturalized in 
parts of India ( FI Brti Ind ) 

The fruits, according to Hdl (1937 
Economic Botany p 448 ). arc considered to 
be the best of the genus, they are grown in 
Flonda and Cahforma for use as a fresh fruit 
and for making jellies and sherbets 
The leaves yield 014 per cent of an 
essential od of sp gr 0 963 
The seeds yield 0 043 per cent of an 
yellowish essential oil having an aromatic 
pepper-hke odour ( Peckolt, 1903 Ber dtsch 
phahn Ges , 13 130) 

5 MELALEUCA Lmn 

(From the Greek meias — black and Irukos — 
white, in allusion to the black trunk and white 
branches in one of the species) 

This genus comprises about 100 speaes 
of Australian trees or shrubs, only one of 
which extends mto the tropical regions of 
Asia, including India Its members have 
lanceolate or hnear, gland-dotted leaves, 
flowers m heads or spikes, and a locuhcidally 
dehiscing capsule , the stamens are numerous 
and are more or less united at their bases 
into 5 bundles opposite the petals and are 
longer than the latter 

The wood of many species contains a resm 
It IS used as firewood The timber of 
some IS also used Most of the species 
contain essential oils in the leaves, but, 
generally speakmg, the low yields render 
the extraction of oils from them uneconomic. 
Only a few of them have, therefore, been 
exploited commercially The essenti^ oils 
derived from member of this genus are 
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more or less characterized by the presence 
of cineole 

The cajuput oil of commerce is obtained 
from M Uucadendron Linn , and is widely 
used in medicine as a countenmtant and 
antiseptic M leucadendron and its oil are 
descnbed later in detail 

According to Penfold & Momson ( 1937 
Ausi J PiMrm , 52 274 , 1934 Australian 
Tea Trees of Economic Value» Part I Bull 
tech Mus , Sydney, No 14 )*, the leaves and 
termmal branchlets of the Australian M 
aUemxfolxa Cheel (narrow-leaved paperbark 
tea tree) yield 1 to 1 8 per cent oi a pale 
lemon-tinted oil with a pleasant oclour 
reminiscent of nutmeg or mace Many 
commercial samples are water white The 
oil and its water emulsion have remarkable 
antiseptic properties for use m surgical and 
dental work It has the power of penetrating 
pus and mixing with it m a manner which 
causes it to slough off, leaving a healthy 
surface The germicidal value of the oil 
IS 11 to 13 times that of phenoh, it has also 
the advantage of being nonpotsonous and 
nommtant to delicate membranes and 
tissues — in these respects differing from 
the well-known germicides containing a 
large percentage of carbolic and cresylic 
acids The oil which was being produced 
in Australia to the extent of about 1,600 to 
2,000 gallons annually up to 1944. is mostly 
sold under the proprietary names of 
" Ti-Trol " (the oil) and “ Melasol " (the 
emulsion) It has the following charac¬ 
teristics sp gr 0 8950 to 0 9050, [a] +6 8® 
to 9 8“, n 1 4760 to 1-4810. ester val 2 to 7. 
the same after acetylation 80 to 90. soluble 
m 0 6 to 0 8 volumes of 80 per cent alcohol, 
and aneole content less than 10 per cent 
The pnncipal constituents of the oil are 
d-a-pinenc, a- and C 5 nnene, 

cineole, A'-terpineol-4, sesquiterpenes, etc 
In a more recent publication, Penfold & 
Momson ( 1946 Au&t J Pharm . 27 
723 ) state that the demand for this oil now 
greatly exceeds the supply During the 
war It played a big part m reducing the 
madence of mdustn^ dermatitis in machine 
shops A small percentage of the oil added 
to cutting oils prevented infection of skin 
abrasions, especially of the hands, caused 

* From the BnhrA Ckemxcal Absiracts, 1948, 
Bill p 66 it appean that a revised edition of this 
Bulletin haa be^ issued by Penfold ft Momson In 
1946, but we have not seen a copy of it 


by metal filings and turnings The high 
germicidal value and nontoxic and nommtant 
properties of the oil are due to the complex 
mixture of terpinenes, the alcohol terpineol, 
and small percentage of aneole present in 
the oil When the oil was onginally ex¬ 
ploited, it was established by clinical and 
medical tests that the cineole content should 
not exceed 10 per cent for medicmal and 
dental work As the demand for the oil 
increased and new areas were opened up, 
it was found that m some cases the trees 
yielded oils containing 15 to 30 per cent of 
cineole, and even up to 64 per cent of this 
constituent The " forms" with higher 
proportion of cineole arc unsuitable for 
medicinal and dental use As a result of 
studies on forty-nine trees growing under 
natural conditions and distribute over 
wide areas, Penfold, Momson & McKern 
( 1949 Per/um esseni Chi Rec, 40 149) 
have found an excellent correlation between 
the optical rotation and cineole content of 
the oils from different forms, and have 
grouped them under three heads In the 
" low ** cineole-content group, optical rota¬ 
tion vanes from +6 45*" to +8 58** ( average 
+7 69® ) and cineole content from 6 to 14 
jier cent (average 10 per cent) , in the 
“ medium ’* cineole-content group they 
vary from +3 40® to 4 5 50® (average 
4 4 60° ) and 31 to 41 per cent ( average 
38 i)er cent), respectively, and in the 
“high" cineole-content group from +1 64® 
to +2 90® (average +2 32®) and 54 to 64 per 
cent (average 61 per cent), respectively 
According to Pouchcr, it would appear 
to have no application in fine perfumery, 
but, when blended with lavender, bergamot, 
etc , should make an excellent cinema spray 
It IS used in medicated soaps and dentn- 
fnees, and in solution is stated to have 
remarkable contraceptive properties 
The leaves and terminal branchlets of a 
related species, M hnarttfolta Sm of 
Australia, yield 1 S to 2 per cent of an essen¬ 
tial oil which has been utilized to an extent 
The characteristics of the oil, which has 
the mynstic or nutmeg odour and a high 
germicidal value, are sp gr 0 8927 to 0 8992, 
[a] +3 3® to 4 6 8®. n 1 4752 to 1 4780, ester 
val 1 3 to 2 7, and the same after acetylation 
58 to 82 Its pnncipal constituents are 
a- and y-terpinenes, cymene, cmeole (16 to 
20 per cent — sometimes up to 30 or 40 per 
cent), A*-terpuieol-4, sesquiterpenes, etc 
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Penfold &Momson, 1937 Ausi J Pharm , 
2 274 , Penfold & Momson, 1934 Austra¬ 
lian Tea Trees of Economic Value, Part I 
Bull tech Mus , Sydney, No 14) This oil 
IS used in Australia for soaps and perfumery 
and industrial purposes ( Anon , 1944 BuU 
%mp Insi , Loi^ , 42 161) 

Recently, Penfold, Momson & McKern 
( 1948 Perfum esseni Oil Ree . 39 141) 

have drawn attention to the Australian 
M vtrtdijlora Soland ex Gaertn as a poten¬ 
tial source of neroUdol and linalool Neroli- 
dol IS m demand m high-class perfumery 
but IS rather a rare ingredient It can also be 
converted mto famesol, another rare ingre¬ 
dient used m perfumery M vtrtdtflora 
from New Caledonia has been well known to 
yield the niaouh oil or gomenol which m 
general resembles the cajuput oil and 
contains 35 to 60 per cent of cmeole 
According to Penfold & Momson (loc cti), 
this species presents great variation m the 
yield and ty;^ of essential oils from different 
locahties, and even from tree to tree m the 
same area From the seeds of a form of this 
species, possessing foliage with a rose-like 
cdour and growmg m New South Wales, 
they raised some trees The foliage from 
the cultivated trees yielded 1 7 to 2 6 per 
cent (calculated on freshly cut leaves and 
terminal branchlets) of an essential oil 
Apart from a little benzaldehyde the oil was 
found to be a simple binary mixture in pro¬ 
portions of about 70 per cent nerolidol and 
30 per cent Imalool Naves has recently 
discussed other new sources of nerohdol and 
famesol from some American species of 
Myroxylon and Myrocar^ (both of the 
L^pmunossue family), which have been dealt 
with under the account of Legummosae 
{ Krishna & Badhwar, 1949 J set tndusir 
Res, India, 8 Aromatic Plants of India, 
Suppl p 148) 

Although essential oik have been distilled 
from time to time from a number of species 
of this Australian genus, only one more 
species, M hracleala F Muell, appears to be 
of some interest to the perfumer ( Poucher) 
The leaves and terminal branchlets yield 
about 1 per cent of a pleasant aromatic oil 
resembhng methyleugenol in odour It con¬ 
sists pnnapaUy of methyleu^ol (70 per 
cent), eu^nol, cinnamic acid, cmnamalde- 
hyde, andf /-phellandrene. This is another 
abnormal oil for the genus, since cmeole is 
absent (Finnemore) 


From among the constituents isolated 
from essential oik of this genus may be 
mentioned aldehydes, such as butyrade- 
hyde, valeraldehyde, benzaldehyde, and cin- 
namaldehyde , alcohok, such as amyl alcohol, 
cinnanuc alcohol, terpineok, eudesmol, neroli¬ 
dol, and linalool, phenohe compounds, such 
as phenol, eugenol, and methyleugenol, 
acids, such as cinnamic aad, esters, such 
as terpmeol acetate, terpineol but)rrate, 
terpmeol valerate, and terpmyl acetate, 
and terpenes, such as pinenes, limonenes, 
phellandrenes, dipentene, terpinene, and 
cymene 

1 Melaleuca geniadfolla Sm 

This 15 a small, elegant tree with alternate, 
linear-lanceolate leaves which are } in long 
and m broad, spikes about 1 m long, and 
yellow stamens It is mdigenous to Australia, 
but has long been grown in Saharanpur and 
Lahore « 

Accordmg to Baker & South M 911 
J roy Soe N SW, ^ 365 , vtde rinne- 
more), the Australian specimens have been 
found to yield 0 526 per cent of an essential 
oil, which consists mainly of <f-pinene, less 
thkn 2 per cent of cmeole, and traces of 
aldehyde Its characteristics are sp gr 
0 880, r*] +32 7°, 1 470, saponification 

val 6 8, and insoluble in 10 volumes of 
80 per cent alcohol 

The crude oil has a marked turpentine 
odour, and it might be of value as a subs¬ 
titute for turpentine But the yield is too 
low for economic exploitation 

2 Melaleuca leucadendron Linn 

FI Brit Ind , 11, 465 

( Bottle Brush, Cajeput, Cajuput, KayaptUt ) 

This IS an evergreen tree often of a large 
size with pendulous branches, or stunt^ 
with stiff erect branches The leaves are 
thick, narrow and 6 to 8 m. lon^, or 
broader and 2 to 4 in long, ellipw or 
lanceolate, 3 to 7 nerved, and gland-dotted 
The whiti^ flowers are borne m dense mter- 
rupted spikes 2 to 6 m long, which are 
terminal at first but are later surmounted by 
leafy branches The tree is found m Tennas- 
senm, Mergm, Malacca, Malay IMamds, and 
Australia, The var leucadendron Dlithie 
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With glabrous spikes is cultivated in India 
It IS a much lai^ tree than the var mtncr 
Duthie with villous spikes 

The variability of the tree is confined not 
only to the stature of the tree, but it also 
extends to the amount of the essential oil 
m the leaves. These differences have not, 
however, yet been adequately investigated 
The wood IS iis^ as ^wood, and, being 
durable in contact with wet ground and sea 
water, is considered useful for posts, piles, 
and slupbuilding 

The cajuput oil of commerce appears to 
be distilled chiefly from the leaves of the var 
Mifior (referred to by some botanists as a 
distinct speaes, M mnor Sm), although it 


has been stated to be obtained from Af 
lettcadendron and other speaes of this genus 
According to Finnemore, an oil called “ cajoe- 
poeb " was imported into Europe from the 
East about the beginning of the seventeenth 
century This was later called cajuput 
The oil mdustty which now exists in the 
island of Buru (Molucca Islands), where 
the tree is abundant, began as a commercial 
undertakmg in the first part of the nine* 
teenth century, though previously the oil 
readied Europe in very small quantities and 
very irregularly The amount of oil present 
in the leaves is said to be greater in a rather 
dry climate Further, the young leaves are 
said to yield greater amount of oil than the 
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older ones This oil is not distilled in India, 
but the following account given by Fmne- 
more shows how it is recovered in Bum, the 
principal producer of the oil — 

" The distilling apparatus employed in 
Bum IS extremely pnmitive A barrel with 
open bottom is placed in a large, round, cast- 
iron basin, which is placed upon a hearth of 
fire-proof clay On the top of the barrel is 
fixed a wooden nng carrying a tin head- 
piece with a copper helmet From this the 
steam is led through zinc or copper tubes 
mto the refrigerator, the distillate being run 
into gin bottles A hole about 7 mm in 
diameter is made just above the bottom of 
the bottle, which is placed in a vessel nearly 
as high as itself The leaves are stamped 
into the barrel so as to form a compact mass 
Water is poured on and sometimes petroleum 
as an adulterant If water is abundant, as 
when the still is erected near a nver, a jet 
of water is used for cooling, but if it be scarce, 
it is renewed only for every charge, and loss 
of oil results When the distillation begins, 
the water stands only a little higher than the 
hole in the receiving bottle, and as the pro¬ 
cess continues, the water rises slowly inside 
and outside the bottle, being allowed to flow 
over until the receiver is almost filled with 
oil The green colour of the oil is often inten¬ 
sified by throwing copper coins into it " 

The green colour of the oil is due to the 
presence of copper and can readily be re¬ 
moved by shaking with a weak solution either 
of tartanc acid or potassium ferrocyanule 
The commercial cajuput oil has sp gr 
0 919 to 0 930, n 1 4650 to 1 4710, La] -1° to 
—5°, and cineole content 45 to 55 per cent 
Apart from cineole other constituents are 
r^-pinene. Mimonene, benzaldehyde, butyr- 
aldehyde, valeraldehyde, terpmeol and its 
acetic, butyric and valenc esters, and a 
sesquiterpene All these arc present in small 
quantities ( Finnemore) 

Accordmg to B P ( 1932 ), oil of cajuput 
should be a colourless or yellow liquid, with 
an agreeable, camphoraceous odour, and a 
bitter, aromatic, camphoraceous taste It 
should contain not less than 50 per cent 
and not more than 60 per cent w/w of cineole 
Its sp gr should be 0 916 to 0 926, [a] not 
greater than —4°, and 1 462 to 1 472 It 
should be soluble m 2 volumes of 80 per cent 
alcohol, the solubility becoming less with age 
Accordmg to the 1936 addendum to the 
1932 B P. the limits for the refractive index 
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have been fixed at 1 464 to 1 472 and cineole 
percentage between 50 to 65 Hence only 
rectified cajuput oil is official 
Cajuput od IS usually adulterated with 
that of eucalyptus oil, but petroleum has 
also been reported as an adulterant 
Tlie Dutch East Indies exported about 
65 tons of cajuput oil m 1937 (Schimmel & 
Co, 1938 Ann Rep p 7), whereas larger 
amounts were exported during the previous 
years The decline in the export trade is due 
to the competition of Australian eucalyp¬ 
tus oils with a cineole content of over 70 
per cent. as against the aneole content of 
50 to 65 per cent in cajuput oil (Schimmel & 
Co, 1937 Ann Rep p 8) 

Cajuput oil has the typical action of a 
volatile oil and is antispasmodic and carmi¬ 
native It IS an intestinal antiseptic and 
has been given internally m chronic rheuma¬ 
tism due to intestmd toxaemia It is 
excreted by the bronchi, and is employed as 
an antiseptic m the treatment of phthisis 
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EKtcrnally, it acts as a stimulant and mild 
countcnmtant It is applied to inflamed 
and rheumatic ]oints, diluted with 2 parts 
of olive oil or turpentine limmcnt The oil 
IS also .m excellent moscjuito repcllant. and 
has the advantage over oil of citronella in 
that it volatilizes more slowly 

6 MYRTUS ( I ouni) Linn 

( lIiL Ijitm nami of llio (irock niy^rto^ 

perfiimt to tlKir arom'i ) 

Iho genus composes 70 tropical an<l 
subtropical spicies chieflv of S American 
slinibs, but Is reprosentfxl througliout tlic 
world Its members are characterized by 
opposite, gland-dotted leavis, and uhite or 
veflowish flouers in the axils A few 
s American s|>ccics, such as M luma Darn , 


beautifully mottled wood is used m turnery. 
The fixed oil from bemes is believed to 
strengthen and promote the growth of hair 
1 he leav es and bemes arc also accredited with 
medicinal properties, and arc used locally 
The essential oil from the leaves, known 
as myrtle oil, is a yellow or greenish-yellow 
oil of fragrant and refreshing odour It is 
obtained in a yield of about 0 3 per cent ^ 
and is a useful constituent of Eastern 
bou<|uUs for certain soaps The oil, how¬ 
ever, varies greatly according to the country 
of origin The commercial oil is mostly of 
l*>encli and SiMiiish ongin Schimmel & &> 
in their reports ( April, 1909 p 71 , ApnL 
1910 p 78, October, 1911 p 61 , Apnl, 
1912 p 94, and Apnl, 1914 p 70) give 
the following characteristics of the oil from 
different countnc*s — 
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yield edible bemes 1 he common European 
myrtle ( M, comtmtnis Linn ) is cultivate in 
India, and is described below in detail. 

Myrtus communis Linn 

II lint Incl, II, 462 (without dcwription ) 

(Myrtle, Vilayah-mchndx) 

Tins IS an everffrecn shrub with ovate to 
lanceolate, pellucid punctate, very sweet- 
smelling leaves, white, usually solitary flowers 
.about I in in diameter, and black bemes 
It IS indigenous to the area extending from 
the Mediterranean region to Afghanistan 
and Baluchistan, and is commonly cultivated 
m Indian gardens, especially in the more 
temperate regions 

The leaves, flowers and bemes are used in 
pcrfiuneiy and as a condiment, and the 


The constituents of the oil arc pinene. 
campliene, dipentenc, ctneolc, geraniol, nerol, 
and myrtcnol Myitcnol is an alcohol of 
the formula CmH,, 0, and has the following 
characteristics b p 224", sp gr 0 9763, 
[«] +45 45", and n 1 4967 It is present 
mostly in the form of its acetic ester 
(Parry) 

PcUini & Morani (1923 Ann Cktm. 
appi , Roma, 13 97), working with Sicihan 
leaves and stems (beanng flowers and fruits), 
obtained a yield of 0 112 to 022 per cent, 
of the oil This oil contained 29 1 to 46 3 
per cent myrtenyl acetate and 5 9 to 14*1 
per cent free alcohols as m)rrtenol On 
saponification, the oil gave aneole, myrtcnol, 
and another unidentified alcohol The total 
amount of myrtenol corresponded to 20 per 
cent, of the original oil and 50 per cent of 
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the total alcohols Aldehydes were also 
present to an extent of 1 8 per cent 

The flowers on distillation jaeld a perfume 
called eau d'ange ( 1897 Imperial Dictionary 
o/ English Language, 6 223 ) According to 

Raybaud ( 1834 J de Pharm 20 174, 

vide Wehmer), the fruits also contain an 
essential oil 

7. PIMENTA Lindl 

( Irom the Spanish pimtenta — p<*pprr » rofemnR 
to the fruit of a s]hhkh which is used an a spici ) 

This IS a small genus compnsing S 
tropical American and West Indian aromatic 
trees having large, leathery fe^ther-vemcd 
leaves which are black-dotted beneath, small 
white flowers in cymes, and 1- to 2-sceded 
drupes In India it is represented by one 
species, P officinalis Lindl , which is culti¬ 
vated in gardens The unnpe fruit of this 
species, when rapidly dned, forms the all¬ 
spice or Jamaica pcp])er of commerce This 
IS desenbed later in detail 

Another species, P acris Kostel ( JamaiCii 
bayberry, wild clove) of West Indies, 
furnishes from its leaves 1 to 1 5 p<r cent 
of an essential oil known as bay oil or oil of 
myrcia, which is» used m perfumery and in the 
preparation of bay mm 1 he oil is distilled 
into water, when it separates into two jxir- 
tions — a light fraction, distilling over 
rapidly, and a heavy fraction, distilling more 
slowly, the former floating over the top of the 
water, the latter sinking These arc mixed 
together to get the normal commercial oil 
According to Collens & Wameford {1927 
Perfum essent Oil Rec ,18 64 ), live steam 
gives a higher yield of the oil than is obtained 
by simply boiling the leaves with water 
Oil of l^y IS a yellow liquid which rapidly 
becomes brown on exposure to the air It 
has a pleasant, charactenstic phenolic odour 
and a sharp, spicy taste Its {inncipal 
constituent is cugenol and its methyl ether 
Myrcene, chavicol, methvlchavicol, f-phel- 
landrene, and citral are also present It is 
an indispensable constituent of bay rum, 
which us used as a wash for the hair and as an 
astnngent application to the face after 
shaving When used m soap perfumes it 
gives an extraordinary feeling of freshness 
to the user In traces it is of value in the 
preparation of carnation oils. Marketable 
bay oil should contam 40 to 50 per cent of 
phenols 


The quality of oil of commerce is not 
always uniform mils is due pnmanly to 
the fact that the leaves of several varu'ties 
(perhaps even chfferent species), which are 
difficult to diagnose morphologically, are 
distilled along with the genuine leaves In 
particular, if the leaves of the variety cifri- 
fnlia ( P ctln/olui Kostel) got mixed with 
those of the genuine bay leaves, an infcnor 
oil would be producc^l Ihc leaxes of this 
variety can be distinguished by their odour, 
winch recalls that of a mixture of b.iy and 
lemon oils ( Voucher) 

PImenta offldnalia Lindl 

( Mlspirc Tree, Jamaica IVpptT Tree, 
Pimento Tree ) 

lliis IS a bushy exergreen tret' 20 to 30 ft 
high, with aromatic, gland-dotted leaves 
and small, white, fragrant flowers The 
fruit IS a black or purple, 2-sce<kd berry, 
about the size of a pi a 1 he tree is a native 
of the West Indies and tropical Amenca 
It IS cultivated in Mexico for the export of 
its fruit, but the Mexican product is larger 
than the |nmairan allspice and infcnor in 
quality In India it is cultivated only in 
gardens, esptTially in l^ngal, Hihiir, and 
Onssa 

Most of the Jamaican supply of allspice 
comes from trees growing wild Where 
cultivation is desirt^ the tree is raised 
from the seed The seedlings, when ready, 
are planted 20 ft apart The soil may be 
poor, but it sliould be fairly light and well- 
drained The tree commences to flower 
when it is 7 to 10 years old The crop 
of bemes increases till the tree attains an 
age of 18 to 20 years. Thereafter, it conti¬ 
nues to bear fruit well for a long time. 
Some of the trees do not bear fruit, and 
these are called “ male trees But this 

should not be understood to mean that 
the trees are unisexual They are only 
stcnle trees which occur abundantly with 
fertile ones Ihe cause of this sterility is 
not yet known (Kidley, 1912 Spices 
P 197) 

In Jamaica, the saplings of the tree are 
highly pnzed for making walking sticks and 
umbrella sticks. 

The unnpe bemes of this species, when 
rapidly dned, form the allspice of commerce. 
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They are picked when fully grown but **1111 
green The npe and undersized ones are 
discarded, and the desirable ones dned in 
the sun for 6 to 10 days Dunng this 
penod they become wrinkled and the colour 
changes to a dark reddish brown The 
bemes have an aromatic taste and smell 
which IS considered to resemble a mixture of 
the spices cinnamon, doves, and nutmegs — 
hence the name allspice The flavour is 
contained in the pericarp, the seeds being 
not nearly as aromatic or pungent The 
seeds have a slight nutty flavour 

Allspice IS extensively used as a culinary 
spice It IS also used in medicine as an 
aromatic stunulant and camunative, resembl¬ 
ing clove in its action The essential oil 
distilled from it is used in medicme as a 


carminative and as an adjuvant to aperient 
medicines It is also usid a little in per- 
fumerv for modifying the rxlour of carnation 
oils In the sfiap industry it js used for 
making several pleasant recipes by the 
replacement of clove oil 

Mtliougli grown to some extent in all 
American tropics, .illspice is so abundant in 
Jamaica that the island has a virtual mono¬ 
poly, exporting bi'fore 1937 from 4,000 to 
5.000 tons annuidly (Hill, 1937 Hco$um%c 
Botany p 474) In 1939, the exports 
amounted to about 3,600 tons valued at 
£207,073 fob Due to the war, the exports 
from Jamaica fell to about half or less of this 
c^uantity m 1941 and 1942 ( Parry, 194S. 
^ptce Handbook p 21) According to 
BurkiU ( 1935 DtcHonary of the Economic 
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Products of Malay Peninsula, 2 .1727 ), 
there are no markets m the world able to 
absorb a greater production than Jamaica 
supplies without cultivation 
The unripe berries yield on distillation 
3 to 4 5 per cent of an yellow or yellowish- 
red essential oil, which gradually becomes 
darker on keeping It has the characteristic 
odour of the fruit, and a pungent, spicy 
taste Its charactcastics, according to the 
Chemists' Year Book, 1944, are sp gr 
1 025 to 1 055, [a]»” 0° to - 5®, 1 525 to 

1 535, cugenol content 60 to 80 per cent, 
and solubility 1 in 2 parts of 70 per cent 
alcohol Besides eugcnol. its principal consti¬ 
tuent, the oil contains [ bchimmcl & Co. 
1904 ( Apnl) Report p 75 ] eugcnol methyl 
other ( 9 6 per cent), cineole, /-«-phellan- 
drene, and caryophyllene , sesquiterpene and 
palmitic acid have also bc%n reported 
Jamaica exported nearly IS tons of the 
oil to the U S A in 1945 ( Schunmel & , 

1945 Ann Rep p 48). 

The leaves also yield an essential oil to the 
extent of 0 8 to 1 25 per cent (1 inncmorc ). 
A yield of 2 9 per cent of oil on dry leaves 
li.is also been recorded ( Anon , 1919 Butt 
tmp Inst , Land , 17 297) In distillation, 
the use of dry steam under pressure is said 
to be the best method (Campbell, 1922 
Perfum essent Oil Rec , 13 389) Like 

the oil from the bemes the leaf oil too is 
nch m eugcnol, which ls sometimes present 
to the extent of 97 per cent (Kemp, 1925 
Arch Pharm , Bert , 263 12 , Campbell, 
1923 Perfum cssent Oil Rec , 14 338), 
but may be as low as 32 per cent, although 
It usually \,iries from 61 to 93 per cent 
( Finnemore ) The other constituents arc 
caryopliyllene and small amounts of an 
aldehyde, a .ketone, and two acids (Kemp, 
1925 Arch Pharm . Bcrl , 263 • 12) The 
constants of the oil are more or less similar 
to those of the oil from the fruit ( Fin¬ 
nemore) The value of the oil depends 
upon the possibility of its competing with 
clove oil as a source of cugenol for the manu¬ 
facture of v.millin, but, comparatively, the 
yield IS smaller and eugcnol content lower 
Ihc bark, too, is said to ^eld a small 
quantity of an essential oil (Wchmer) 


8. PSIDIUM Linn 

( Said to be d(.nvcd from the Greek word pstdton 
a name of some plant) 

This genus comprises 110 species of tropical 
American and \^4st Indian trees or shrut^ 
having pubescent leaves, broad cal>x tube, 
and a 4- to 5-celled ovary which in fruit 
becomes a pulpy, raany-se^ed berry 

Many species yield edible fruits, e g, 
P guajava Linn (guava ), which has become 
completely naturalized m India The barks 
of some arc known to contain tannins 

Psidlum guajava Lmn 

r guyaia Linn, M Bnt Ind . II, 468 
(Guava, Amrud ) 

This IS a large shrub or a small tree with 
ovate or oblong, muiutely pcllucid-dotted, 
faintly aromatic leaves and large white 
flowers Duthie in the llora of BnUsh India 
distinguishes tuo varieties, viz, 1 vor. 
pynferim (Lmn) Duthic with l-floMenxl 
pcHluncles and pynform fruits and 2 var 
pomtfentm (Lmn ) Duthic uitli usually 2- to 
3-flowercd peduncles and globose or ovoul 
fruits. The fruits arc 2 in or more long The 
plant was introduced from Amenta, and is 
now cultivated and occasionally found semi- 
vvild all over India The tree fruits some¬ 
times in the second year, but certainly by 
the fourth, and it lives for about 40 years. 

Tlie guava, which is a sweet, )uicy, and 
highly flavoured fruit with a fine bounce 
between the contents of acid, sugar, and 

i ^tin, IS highly prized as a fresh fruit and 
or making jellies, preserves, and jiastes 
It IS a nch source of vitamin L and pectin. 

The leaves contam 0 09 to 0 36 per cent 
of an yellow, faintly aromatic essential oil 
r Peckolt, 1903 Ber dtsch pharm Ges , 
13 346 , Altan. 1905 Chem & Drugg , 66 : 
14. Altan, 1905 J chem Soc {Abstr), 
88(2) 192] The oil has the following 

charactenstics sp gr 0 9157, n*^ 1 4964, 
[a] —10 5®, saponification val 2 0, ester val 
6 4, and soluble in about 10 parts of 90 per 
cent alcohol | Schimmel & Co , 1910 (Apnl) 
Report p 124] Eugenol is present m the 
oil ( Altan, loc ai ) 

The oil needs rcinvcstigation. 
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AROMATIC PLANTS OF INDIA 

Family XLVII — LECYTHIDACEAE * 

{Sapucaia-nut Family) 


•yHIS family comprises 18 genera and 150 
^ species of tropical trees Its members 
liavc the characters of Myrtaceae, but are 
without oil glands in tlie leaves, flowers, etc 
1 he leaves are alternate and usually crowded 
towards the ends of the branchlets The 
fruit IS a berry or is fibrous, or m exotic 
genera woody and opening by a stoppcl 

Ihc Indian species belonging to this 
family are of little economic importance, 
but those of S America arc a potential 
source of timber supply because of their 
gigantic size The (olombian mahogany 
(Canmana priforims Miers ), however, is the 
only timber from this family which has 
figured to any extent to date m the world's 
trade The edible Brazil nuts of commerce 
(also called cream nuts or niggertoes) are 
obtained from BerlholUiia exceka Humb & 
Bonpl of S America They are collected 
to the extent of over 17,000 tons annually 
from the wild trees, and most of them are 
exported to Europe and the USA Similar 
nuts of finer quality and more dehcate 
flavour are obtained from the sapucaia-nut 
or paradise-nut tree ( Lecyihis zahucap Aubl 
and L oUana Lmn) The sapucaia nuts 
are contained m a curious woexiy capsule 
( monkeypot) with a woody lid The fruit 
of the West Indian tree Gna$ caultflora Lmn 
IS the anchovy pear, which is cultivated m 
the West Indies and eaten, often as a pickle 
Some species bclongmg to the genera Careya 
and Bamngionta are used as fish poisons 
Some plants, such as Napoleona impmalts 
Beauv and Couroup%ta gutanensts Aubl 
( cannon-ball tree) bear ornamental flowers, 
and are cultivated m Indian gardens 

Seeds of this family yield fatty oils, while 
saponms and tannms have also b^n reported 
from several speaes 

The family is of little importance from 
pomt of view of essential oils The cream 
or white, 2| to 4 m wide flowers of Careya 
arhorea Roxb (wild guava), a medium¬ 
sized tree of the Sub-Himalayan tract. 


Bengal, Central, Western and Southern 
India, have an unpleasant smell According 
to Watt the fruit of this plant, too, is aro¬ 
matic, and the calyx, if placed in water, 
becomes coated with mucilage and emits a 
sickly odour 1 his is probably due to 
putrefaction 

The large, woody, glolwsc fruit (known 
as cannon ball) of Couroupita gmanensts 
Aubl of Indian gardens has an extremely 
unpleasant smell when njie 

BARRINGTONIA Forst 

( Alter Dames Harrtngtftn, 1727 - 1800, Engbsh 
judge and natnrtiUst ) 

This genus compnses about 30 tropical 
trees, out of which 4 are found m India 
Most of its members contain saponms, and, 
therefore, they arc used as fish poisons The 
saponin is found in the largest amount m the 
seeds, but the barks of some species also 
contain this to a fair extent The woods of 
some species are useful, and the seeds of 
some yield fatty oil 

B actUangula ( Lmn ) Gaertn (Indian oak, 
samudra-ph^), a small or medium-sized 
tree found in the coastal regions of India, 
particularly m Bengal, S India and the 
Andamans (also cultivated m gardens for 
ornamental purposes), bears pink, ^ m 
across, dehcately fragrant flowers wluch are 
borne in long drooping racemes often 1 ft 
or more long 

According to Gildemeister & Hoffmann, 
the essential oil from the Javanese B sptcaia 
Blume contams methyl salicylate, but the 
present authors have not been able to trace 
any ongmal reference for this statement. 

Barrlngtonla aalatlca (Lmn ] Kurz 
B spectosa ForsL, FI BnL Ind , 11, 507 
( Samudra-phal) 

This IS a rather small or medium-sized 
tree 30 to 50 ft high, with large obovate 


* The Lecytbidaceao is included in the fanuiy Myrtaceae in the Flora of Briitsk India 
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Fio 52 — Barnngioma a'^iahca ( T mn ) Kurz 

leaves often IS by 7 ut The flowers, which The bark, fruit, and seed of this plant are 
are } in in diameter, are arranged on short said to be used to poison Ashes 
erect racemes, and the fruit is 3 by 3 m , The bark is stated to contain a resin and 
quadrangular or nearly ovoid It is a native a volatile oil (Watt) The seeds contain 
of the Andaman Islands, Singapore, and 3 27 per cent of the glycosidic saponin 
Ceylon, it also occurs m the Southern I^can barrmgtonm and 1 per cent of a substance 
Peninsula, but probably not in a wild state designated as bamn^ogenitm (Wehmer). 

Family XLVIII — LYTHRACEAE • 

(Loosestnfe and Henna Family) 

This family comprises about 21 genera flowers with valvate sepals, free ovary, and 
and 500 species of herbs, shrubs or trees, capsular, many-seeded fruits, 
which are found m all zones except the ^e family is not of any great econoimc 
fngid ones Its members usually have importance From pomt of view of timber, 
opposite, simple, entire leaves, often showy several speaes of Le^erstroemta, particularly 

* The Lythraceae, as understood in this work, u exclusive of the families Punicaccae, Sonneratia- 
ceae, and Oliniaceae 



11 < 53 I i 


I t r 


I in 


L spectosa ( Linn ) Ptrs (L Jlos reginae 
Retz) are the most important members 
Lagersiroemta spectosa I tndtea Linn 
(Indian lilac) and sptcus of Woodfordta 
and Cuphea arc extensively grown is omi 
mental plants Several spicies of Lausonia 
Woodfordta and the Amencan genus/a/oen 
are the sourcts of vegetable dyes TIk 
leaves of henna (Lausoma tnermt^ linn 
syn I alba Lam ) an omamtntil and fii 
grant shrub are widely used in the Orient for 
tinting the nails, palms and hair Plants used 
in indigenous medicine ]X)ssess astringent 
aend emetic cathartic or diuretic properties 
Some species contain essential oils and 
that from the flowers of law^oma tnermts 
is distilled to an extent in India Geraniol 
IS the only constituent which has been 
reported from the essential oils of this family 


It IS Slid to have l>ecn obtiintd from Phy^o 
lalymtna siafernmum I’ohl i\hich is known 
as the Hrazilian rosewood oil 
Lagirstryem} i pmifliri Ro\b [Itndt) i 
laigi to medium si/td tree foun I ilmost all 
over India ivccpt iht vtry dry regions 
beirs J to V in acioss ( iccording to the 
vanities) white fragruitflowtrs in panicUs 
The lluimesc / villosa Wall ex Knrz also 
btais white slightly scented flowtrs 

LAWSONIA T inn 

( fn h noiir f J hn / ^ j m i> i Sc ttisli natura 
list and duth r f 4 \o\ajj;ct Car It a 1709) 

Ihis genus consists of one species L 
tnermts Linn (/ alba Lam) which is 
described below 
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Lawsonla Inermis Linn 
/ alba f^m hi Bnt Ind , II, 573 
( Henna, Mehndi ) 

This IS an Old World tropical shrub about 
6 ft high, with opposite leaves, and large, 
terminal, pyramidal panicles of sweet- 
scented. white or pinkish flowers about J in 
in diameter The fruit is a capsule of the 
size of a pea 

The shnib ls commonly cultivated in India 
often as a hedge plant and for the sake of 
Its dye-yield mg leaves and scented flowers, 
perilaps wild on the Coromandel co.ist and m 
the Dec( an The leaves are used for tinting 
nails, palms, and hair a carroty-red colour 

Henna has been used in Egypt to dye the 
hands since ancient times, it was also used 
in the' preparation of mummies According 
to Phny, the port of Canopus, at the western 
side of the Nile delta, was full of these bushes 
which scented the town when in flower, and 
the flowers were use<l in perfumery Accord¬ 
ing to Watt, Olivier states that a fragrant 
water distilled from the flowers was known 


to the Jews, and was employed in baths and 
in religious ceremonies The ancient Egyp¬ 
tians also made a similar use of the flowers 
for the purpose of perfuming the oils and 
ointments 

The leaves of this plant are used not only 
as a cosmetic, but also in indigenous medicine 
for a vanety of purposes 

The flowers yield on distillation a fragrant 
otto called mehndt The distillation is said 
to be practised in Banaras and Lucknow 
Ihe odour of the essential oil, according to 
Burkill { 1935 Dictionary of the Economic 
Products of the Malay Peninsula^ 2 1323 ), 

resembles that of the tea rose, and also 
suggests mignonette According to Poucher, 
the flowers exhale an odour rec<dling lilac 

Holmes [1880 Pharm J, 10(3) 6351 

prejiaretl an essential oil from the flowers, 
but its constants and chemical composition 
do not appear to have been reporte<l 

By extraction of the dried flowers with 
benzene or alcohol, a resinoid is obtained , it 
has a very agreeable odour, somewhat pheno¬ 
lic and very tenacious ( Naves & Mazuyer, 
1947 Natural Perfume Materials p 272) 


Family XLIX — SONNERATIACEAE • 

(Sonneratia Family) 


This family comprises 3 genera and 12 
spivies of shrubs and trees, which are found 
in trojMcal Asia and Afnca Its members 
have ojiiKisite leaves, large flowers with indefi¬ 
nite stamens, and pulpy, often edible, fruit 
The family is an unimportant one from the 
economic point of view, except that some 
species furnish useful wo^ for local purposes 


Duabanga sonneratwides Buch -Ham , a 
tall handsome tree of the Sub-Himalayan 
tract from Nepal eastwards to Assam, Khasi 
Hills, Manipur, Chittagong, and the Anda¬ 
mans, bears 2 to 3 in wide flowers, which 
have an unpleasant smell It has drooping 
branchlets owing to the weight of terminal 
corymbs of flowers 


•The Sonnt^raliaLoaL is included in Lythraceaein thu Flora of Britvsh India 


Family L — PASSIFLORAGEAE • 

( Passionflower Family) 


This family compnsos 18 genera and 380 
species of herbs or shrubs of tropical and 
warm temperate regions Its members are 
usually cUmbuig by means of tendnis or 
rarely twining, and have m<^tly showy 
flowers distuiguished chiefly by the fnnged 

* Thr Caricaccae, which is incladed in this i 
separately in this work 


corona on the throat of the calyx The 
fruit is a berry or a capsule 

This family is hardly of any economic 
importance The square-stalk^ passion¬ 
flower or common granadilla (Passtflora 
quadrangulans Linn) is cultivated in hotter 

lily in the Flora of Bnttsh India, is dealt with 
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parts of India for its flower and sweet acid 
fruit which are much esteemed The fruit 
of P edults Sims (passion fruit) which is 
of the si/e of a hen's egg, is edible The 
plant is sometimes cultivated in the hills 
and has 3-lobed, toothed leaves Some 
species of Adenta are accredited with poison¬ 
ous properties Most of the plants of 
the genus Passt/lora contain hydrocyanic 
acid 


No essential oil appears to have been 
isolated from plants belongmg to this family 
The smell of the foliage of Passijlora foetxaa 
Linn , a slender climber widely grown in 
Indian gardens and sometimes found wild 
near towns, is foetid, especially when bruised, 
and IS enough to prevent animals from 
eating it Ihe plant is at once recognized 
by the moss-like pectinate involucre of 
leaves 


Family LI — CARICACEAE • 

{Papaw Family) 


This IS a small family comprising 4 genera 
and 40 species of tropical trees Its mem¬ 
bers have a milky juice, dioecious flowers, 
and fleshy baccate fruits 
The family mcludes the genus Cartca 
whose milky juice is rich in the proteolytic 
enzyme jiapam, a valuable medicine Some 
plants contam the alkaloid carpaine and the 
glycoside carposiile 

CARIGA Linn 

( Vamtd from an erroneoah idea that it was a 
native of Carta ) 

The genus comprises 30 species of chiefly 
tropical American half-w(X)dy trees C 
papaya Linn , which yields the well-known 
papaya or papaw fruit, is being cultivated 
in most warm countnes, and is described 
below C candafnarcensts Hook / (C 

cundtnamarcensts J Linden), which yields 
a smaller but sweeter fruit (mountam 
papaw), has been cultivated in some tropical 
mountains, it is a montane plant 

Garlca papaya Linn 
n Brit Ind II, 599 (without descnption) 

{Papaw, Papaya) 

This is a well-known small, soft-wooded, 
short-lived tree with numerous leaf-scars on 


the stem The leaves are very large and 
like the palm of the hand The flowers are 
pale yellow flagrant gencnlly dioecious, 
but occasionally there are a few bisexual 
flowers on the male plant The fruit is 
succulent, indehiscent, l-ctUed, of the size 
of a melon with soft yellow pulp, and the 
seeds blackish covered with a loose hyaline 
skin or anllus It is largely cultivated ui 
Bombay, Bangalore, Bihar Bengal, Dehra 
Dun, etc , for the sake of its luscious fruits 
It does not grow well m the dner parts of 
India but flounshts where rainfall is high 
and the climate hot 

The seeds yield on distill ition an essential 
oil containing sulphur and nitrogenous 
compounds (Wchmer) Ihis essential oil 
appears to be denvwl from the hydrolysis 
of a glycoside through the action of a ferment, 
in the same way as the volatile oil of mustard 
( Burkill, 1935 Dictionary of ihe Economic 
Products of the Malay Peninsula, 1 454) 

The roots also contam the glycoside {Burkill, 
loc at ) 

No essential oil is reported to have been 
extracted from the flowers 


• The Caneaceic is included in PossiAoraceae in 
the / lora of British India 


Family LII — GUGURBITAGEAE 

(Gourd Family) 

This family comprises 90 genera and about the tropics 1 he flowers are yellow or white, 
750 species of chiefly herbaceous, tendril- dioecious or monoecious, and the fruit is 
bearing vines, which are most abundant m usually a berry, like the melon or cucumber 
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The leaves and steins of a number of 
species, particularly when crushed, emit a 
nauseahng, cucurbitaceous odour The 
fruits of some also possess a similar odour 

A number of plants of this family yield 
vegetables and fruits which are in common 
use Some of the more important of these 
arc palvcd ( 7 nchosanthes dtotca Roxb ), 
lauki or bottle gourd (Lagenarta vulgaris 
Ser), ghta-iori or sponge gourd [Luffa 
cyhndnca ( Linn ) M Roem , syn L aegyp- 
/laca Mill rt Hook /], or white gourd- 
melon [ Betitneasa htspida ( Thunb ) Cogn , 
5)01 B cenfera Savi ], karela or carilla fruit 
(Momordtea charanita Linn), kharbuza or 
sweet melon (Cucumts melo Lmn ), khira or 
cucumber (C sahvu% Linn), kumra or 
squash gourd (Cucurbtta maxima Duchesne ), 
k^du odr pumpkm (C pepo Lmn), tarbux 
or watermelon (Ctlrullus vulgaris Schrad 
ex ?3ckl & Zeyh ), et( It is tunous that 
all the above species when in the wild 
state are stated to contain toxic bitter 
substances 

Some plants yield valuable drugs, and a 
few are cxiltivat(*d for orn«amental purposes 
The fruit inilp of colocynth | Ciirullus 
coloc^this (Linn ) Schrad | is commonly 
used as a purgative The foreign squirting 
cucumber J Fcballtum elatenum ( Linn ) A 
Rich I ahd the roots of bryony of Europe 
(Bryonia duncu Jacq ) have also jmrgativc 
properties 

VerJ few of the wild species of this family 
arc ciiiblc, and the bitter " varieties ” 
particularly must be eaten with great 
cautKfft The fruits are often laxative, 
sometimes very bitter, strongly emetic, 
and cathartic The roots are occasionally 
acntl and act as drastic purgatives Some 
of the plants have anthelmintic and 
emmenagogue properties The seeds of 
almost all plants yield fatty oils, some of 
which are edible and some possess medicmal 
propertieSi 

Colbcynth' and roots of bryony have 
traces otf an‘ essential oil ( Wehmer) Some 
of the important constituents isolated from 
plantk' of this family are (a) bitter sub¬ 
stances^, such as those found in Cucunms, 
Ecb(dlSum, Lagenarta, Luffa, Momordtea, 
Trtekosea^he^, etc, (A) saponms as m Ctiftd- 
lus, Cucumh, Cucurbtta, Lagenarta, Luffa, 
etc, (<) glycosides, such as brionme, and 
(d) alkaloidal principles, such, as those foimd 
m Bfyonux and CUruUus^ 


GUGUMIS (Toum) Lmn 

(Etymology obscure ) 

The genus comprises about 25 tropical 
and subtropical species of yellow-flowere<1, 
climbing or trailing herbs with simple 
tendnls, and is represented m India by 
3 species The cucumber (C saltvus Linn) 
and the sweet melon ( C melo Lmn ) are the 
most important species and are widely 
cultivated for their fruits The fruits of 
several foreign species, such as those of 
C afrtcanus Linn /* and C myrtocarpus 
Naud arc toxic 

Gucumis satlvus Lmn 

n Bnt Ind , II, 620 

(Cucumber, Khtra) 

This hispidly hairy climber is cultivated 
throughout India for the sake of its fruit — 
a welhknown salad vegetable, also cooked 
and pickled The seeds arc eaten and are 
also accredited with medicmal properties, 
they yield a fatty oil 

The cucumber ]uice is used m the prep*ira- 
tlon oiiglycenne and cucumber hair creams 
I his IS obtained by expression from the 
fresh fruits After clarification, alcohol, 
benzoic or salicylic acid is added as a 
preservative ( Pouchcr) 

The peculiar odour of cucumber is also 
extracted with alcohol and used in blendmg 
oertam bouquet perfumes The extract is 
prepared by macerating the peeled and 
thmly shced fruit in warm alcohol If the 
odour is not sufficiently strong after a few 
days, the alcoholic extract is repeatedly 
poured over some more fresh slices, and 
the macerated residue is expressed At 
the** end of the operation the extracts are 
filtered Ihe excess of alcohol is removed 
and the cucumber concentrate obtained 
(Atkinson, IfilS. Perfumes & Cosmetics 

p 162 ) 

A perfuma called sasa alar made from 
this plant 18 stated to have been exhibited 
in London aa. early as in 1881, at the 
Colbmal or Ihdian Exhibition (Watt) It 
was presumably prepared from the fruit m 
a somewhat similar manner as the one 
desenbed above^ 


* The Index Kewensts cites Lindl / as the author 
ol this, plant. This, is a misprint for Linn / 
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FamUy LIII — BEGONIAGEAE 

(Begonia Family) 


This family comprises 5 genera and about 
800 speaes of succulent herbs or rarely 
undershrubs which are found m all tropical 
moist countnes, except Australia Begonia 
IS the most important genus embracuig about 
750 species with thick rhizomes or tubers, 
more or less uneijUdUsided leaves, monoe¬ 
cious, usually showy flowers in dichotomous 
cymes, and winged capsules 
The family is of little direct economic 
importance, except that many sjiecies of 
Begoma are liighly oniamental and great 
favourites of the modim foliage cultivator 
borne spc'cies, such as B minor Jac(] (B 
miida Dry and), arc also grown for the 
beauty of their flowers The most important 
species which have been hybridized for 
numerous beautifuMeaved liorticultural 


varieties are the Indian B rex Putz and 
B griffithti Hook 

The succulent stems of some begonias have 
a pleasant flavour, and are used as potherbs 
When fresh, they have a peculiar acid taste 
The leaves of some foreign species are also 
eaten 

The juice of the ornamental B rex is 
poisonous to leeches, and may, therefore, 
be use<l to kill them when they are encounter¬ 
ed in the nostrils of anunals 

Begonia roxhurghn A IX) of Khosi Hills, 
Konkan, and North and East Bengal 
IS .1 stout, succulent plant winch bears 
white or very pale pink fragrant flowers 
in short dichotomous few- or many- 
flowered cynics, its roots arc hbrous (not 
tuberous) 


243 




Scientific 


Journal of 

» 

Industrial Research 


INDEX 
Volume 9B 
1950 



COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH 

NEW DELHI 



Journal of 

Scientific & Industrial Research 


V 9 B. No. 1, JANUARY 1950 


EDI 


TORIAL BOARD 


G 


ONTENTS 


A. a. BHATNAGAR, OBB., F R3.. 
D Sc P Intt P , P R I C Director. Sdratlflc 
ft Induttriel RtHuch (ex offlcio Cbalrmanl 


U. J. BHABA, Pb D, F R3 TeU luti- 
lute ol PuncUiiMoUl ReMsmh. Bombty 


J G. OaOSH, D So, P N I. Direotor- 
Geserel, laduitry ft Sai^y, New Dellil 


JIVARAJ N MBRTA, UD. URCP. 
P C PS. AdvUer to the Gorttnaomt ol 
Bombay oa BajmU Aflaln, Bombay 


CSiftinlcftl Examlnatloii of thft Roots of Saussurea 
lappa, darks — Part 1. On the Reportsd 
Isolation of the Alkaloid ** Saussurlns '* 

Kailash Chander Salooja. Viahwa Nath Shanna ft 
Salimusxaman Slddiqui 


The Riboflavin Excreting Mutant & the Problem 
of Variability in Yeasts 

B Ranganathan ft M K Subramaniam 


1 


4 


a. KRiailNA, CIS Ph D., DSe, 
FRIC FNl, Forat RtMarcb lofUtata. 
Debra Duo 


X. & UU8HNAN. DSe. PRS. Na 
tiooal Phytieal Laboratory, Dailil 


MATA PBASAD. DSc.PRIC,FNf, 
Royal Xnetituta of Sdeoee, Bombay 


Some Factors Affecting the Bactericidal Property 

of Lemon-Grass Dll Emulsions 12 

S M Bom, C N Bhima Rao ft V Subrahmanyan 

Radioactivity of Travancors Monaslts Sands* 

Rocks & Mlnsral Waters 18 

A O Mathai 


av RAMAN. PRS, NL, Raman 
Rataarefa Inatltale, Banealon 

M N SAHA, DSc. P R^^ Uaivenity 
CoUega of Science, Calaitta 

D.N WAD1A.FGS,PRGS.FR A^B, 
Geoioflcal Advleer to Ibe Depaftmcat of 
Bdenttfto Rewarch, New Delhi 


„ B. N 8ABTRI. UBe., F R A 1 1^, 
Editor ft ex oAdo Seenl^ 

A. KRUHNAMURTHi; UJ&c,, Aailatant 
Editor 


8. B. DBaHAPRABHU, LUiaoB Ottrar, 
(PnduoUoa) 


A Rapid Method for the Analysle of Natural 

Graphite 22 

K K Majumdar 

Letters to the Editor 

Ribonucleasb Activity op Some Indian Pulses ft 

Oil Seeds 23 

B Bhimoswar ft M Sreenlvaaaya 

Bound Tryptophane in Preparations of Papain 24 

R Ram Mohan ft M Srevnivasaya 

A Note on the Constitution of Biochanxn A 25 

Jogendra Lai Bow ft Salimuizaman Siddiqui 


r*# * Journal of ScionHfic 6* Indusirial Rwarch ’ u issued mofdkly 

The Counea of SdmHjU 6* Jndutmal Reseatch assumes no responsibility for the sUdements and 
optnums a d v an c e d by conlnbulors 

The EdUorial Board in Us work of eMomtmng papers received for pubhcahon u assisted, m a 
honorary capacUy, by a large nundter of disUngutsked scientists working in varums parts of India, 

EdUorial eommumcaHone and boohs and periodicals for review shoM be addressed to the EiUor, 
Journal of Sciaimnc ft Industrial Reskarcr, N^ional Physical Laboraiory, Hillside Road, Hem Delhi 
Communications regarding subscnptums and advertisements should be addressed to the Secretary, 
Cowan/ of SdenHflc 6» Indnstnat Research, * P ' Bloch, Raisina Road, Sew Ddhe, 

ANNUAL SUBBGUPTION Ra V (ialsad ) IS O. (temgs). SINOUOOFYi Ra I (lalsad) | 3 ak. ( U rs H a ) 






BECK 

MICROSCOPES 


No. 50 

UNIVERSAL 

MICROSCOPE 


This microscopo forms a complete apparatus for examinations 
either visually or by projealon or photography. 

R. & J. BECK LTD. 


SOIL Asam 

Associated Instrument Manufacturers 

(India) Limited 

BS Qive Buiklii^ 

P.O. Box 2136 

^MBAY • CALCUTTA • NEW DELHI 


A 16 


Chemical Examination of the Roots of 
Saussurea lappa^ Qarke — Part I: On the 
Reported Isolation of the Alkaloid “Saussurine” 


KAILASH CHANDER SALOOJA. VISHWA NATH SHARMA & 
SALIMUZZAMAN SIDDIQUI 

Chemtad Laboratortes, C SIR , Ddkt 


TIm roots the msdlclnal plant Smtumrea Caarko, hasa 

boon invastlABtsd for tbslr actlva ortnctplas. TIm baalc traction 
obtninsd by axtractlng tbs roots wlm ammonlacal alcohol has boon 
charactsrlaad through Its chloroplatlnato, CMl^O|N(II(PtGI«, 
mp, 300°G A liquid constltuant, bp ITi'-Ta’CT at 3 mm . 

[a] ^ +18 It provisionally named Kuskttn, ChHmO,, has bsan 

laolatsd from an other extract of the roots A comparison of the 
molscular formula of the chloropladnate and that of the liquid 
constituent suggests that the parent base might have resiuted 
throu^ the Interaction of ammonia with two molecules of the 
latter. 


ryiUSSUREA lappa, Clarke (Hindi — 
^ Kustha, Kuth) is a well known medi- 
cinal plant used in the indigenous 
sntem of medicine for the treatment 
of cough, asthma fever, dyspepsia, lepresy, 
and as a diuretic and anthelmintic It is 
also extensively used in China as a powerful 
stimulant, carminative and antisiMumodic 
The best quality of the roots is obtamed m 
Kashmir, tram where they are exported m 
Iai« quantities 

Hooper^ moitions the presence of one sohd 
and two liquid resins m the roots and also 
traces of an alkaloid The essential oil from 
the roots was found by Semmler and 
Feldrtem* to consist of aplotaxeiK, costol, 
dihydnxostus lactone, costus lactone, costic 
acid, «-costeae and ^-costene besides traces 
of phellandrene, terpene alcohol and cam- 
Hie thmpeutic action of the essen¬ 
tial oil was studied by Chopra and De*** who 
noted that it is enective m controlling 
paroxyms of brondual asthma Ghosh, 
Chattnjee and Dutta* have reported the 
isolaticm <A an alkaloul" Sanasunne " m the 
form of Its tartarate from the alcoholic 


ammonia extract of the roots, but they have 
not given any physical or chemical data 
about the alkaloid 

Dunng the course of the present work 
which was primarily undertaken to study the 
alkaloidal constituents of the roots, it was 
observed that the alcoholic extractive from 
the powdered roots, with or without prior 
maceration with lime or alkali gave only a 
slight preapitate with the usual alkaloidal 
reagents, and on working up the alcohohc 
extract from 1 kg of the drug, it was not 
possible to isolate any alkaloid from it On 
the other hand, a re^tition of Ghosh etal's 
procedure for the isolation of “ Saussunne *’ 
through extraction of the roots with ammcMiia- 
cal alrohol and removal of the solvent at 
wdinary pressure without previous aadifica- 
tion, yielded a basic fraction whidi gave 
alkaloidal tests with Dragendorfl’s, Wagner’s 
and Mayer’s reagents Attempts to crystal¬ 
lize the basic fraction which is readily soluble 
m alcohol and methanol, less so m ether and 
chloroform, and spanngly soluble m water 
proved unsuccessful It failed to give any 
insoluble salt with the usual orgamc and 
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inorganic acids, and attempts to prepare its 
tartarate in the manner described by Ghosh 
and co-workers gave only crystals of tartanc 
acid The basic fraction could, however, be 
characterized through its chloroplatmate, 
which was obtained in the form of a light- 
brown micro-crystalline powder melting at 
200 T (decomp), and analysed for the 
molecuW formula H|PtCl« In 

view of these facts and the absence of any 
ph^cal or chemical data in regard to 
* ^ussunne", it was concluded that the 
product isolated by Ghosh and co-workers 
was a basic condensation product of certain 
constituent present in the drug with ammonia 
This view found further support from the fact 
that the ethereal extractive of the roots 
which was free of nitrogen, gives, on treatment 
with ammonia in the cold, a basic condensa¬ 
tion product yielding a chloroplatmate 
identical m its meltmg point, solubilities and 
analysis with the one referred to above The 
alcoholic extractive of the drug which gave 
only slight precipitate with alkaloidal reagents 
also gave the same chloroplatmate from 
the nitrogen-containing basic condensation 
product obtamed by the action of ammonia 

In order to further investigate the consti¬ 
tuents of the drug, it was extracted with 
ether, as the higher boiling solvents tended 
to produce high melting ( m p above 3S0X ), 
amorphous, resinous products The concen¬ 
trate from the ether^ extracts was repeat¬ 
edly extracted with petroleum ether to 
separate the essential oils and fatty matter 
The petroleum ether insoluble residue, which 
failed to crystallize from the usual organic 
solvents, was subjected to fractional distilla¬ 
tion under reduced pressure, when a pale- 
yellow liquid was finally obtamed as the 
major fraction (bp 176®-78®C at 3 mm), 
which analysed for the molecular formula 
and has been provisionally named 
as " Kush tin" It is optically active, 
Wd = +18 1 in chloroform solution It is 
insoluble in sodium bicarbonate or alkali 
and does not give any colouration with feme 
chlonde It does not reduce Fehluig's 

solution Titrations with standard bromme 

solution showed the presence of one double 
bond m the molecule From the resultant 
solution a crystallme bromo derivative, m p 
172X (decomp), was obtamed, which is 
under mvestigation 

A comparison of the molecular formulae 
of the chloroplatmate ( C^HmOiNi H|PtCI«) 


and that of the liquid constituent obtained 
alx>ve (CioHsfO,) would suggest that the 
parent base nnght have resulted through the 
interaction of ammonia with two molecules 
of the latter This point as well as further 
studies m the constitution of these products 
are m progress 

Experimental 

Examtnaiton of the Alcoholic Extracts — 
Alcohohe extracts of the powdered drug Math 
and without previous maceration with 3 per 
cent alcoholic potash and slaked lime were 
extracted with 2 per cent hydrochloric acid 
and the acidic solutions tested after filtration 
with Dragendorff's, Wagner’s and Mayer's 
reagents In all the three cases only faint 
precipitates were obtamed 

1 kg of the powdered drug was percolated 
with dcohol at the room temperature The 
percolates vrere concentrated under reduced 
pressure and the residue was extracted with 
2 per cent hydrochloric acid The acidic 
solution was filtered, basified with dilute 
alkali and extracted with chloroform The 
chloroform solution was washed with water, 
dned over anhydrous sodium sulphate, 
filtered and freed of the solvent The oily 
residue did not give any precipitate with the 
alkaloidal reagents and failed to crystallize 

Examination of the Ammoniacal Alcoholic 
Extract — 500 gm of powdered roots were 
extracted m the cold with 5 per cent 
ammoniacal alcohol Following the proce¬ 
dure adopted by Ghosh et al . the extract was 
freed of the solvent on the water bath at 
ordmary pressure without previous acidifica¬ 
tion The residue was repeatedly extracted 
with 1 per cent sulphunc acid, and the 
acidic solution was made slightly alkalme 
with ammonia and extracted Math chloroform 
The chloroform solution Mats Mrashed with 
water, dned over anhydrous sodium sulphate, 
filtered and freed of the solvent The basic 
residue gave thick precipitates with Dragen- 
dorR’s, Wagner's and Mayer’s reagents, and 
was soluble in alcohol and methanol, 1^ so 
in ether and chloroform and spanngly soluble 
in water, and failed to crystallize from any 
of these solvents. It did not give any 
insoluble salt Math vanous organic acids, viz 
oxahe acid, succinic aad, tartanc aad, etc , 
or with inorganic acids like hydrochlonc acid 
and sulphuric acid Attempts to prepare the 
tartarate m the manner described by Ghodi 
and co-workers gave only crystals of tartanc 
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acid A solution of the basic residue in 
dilute hydrochlonc acid however gave a 
thick buff-coloured preapitate of chloro 
platmate on the addition of a dilute solution 
of platinic chloride The preapitate was 
filtered washed with water and dried on a 
porous plate The chloroplatinate thus ob 
tamed formed a light brown micro crystallme 
powder which darkens from 17S°C onwards 
and melts with decomposition at 200X It 
IS sparingly soluble m cold water more so m 
the hot and insoluble m common organic 
solvents Found after drying to constant 
weight at lOOX in vacuo over phosphorus 
pentoxide C 45 3 H60 N35 Ptl 8 1 
per cent C 40 HmO|Nj H^PtCl^ requires C 
45SH55N27R 18 5 per cent 

Treatmenl of the kihereal Exiraci mth 
Ammoma — 500 ^m of the powdered roots 
were extracted with ether and dry ammonia 
was passed through the well cooled extract 
The ethereal solution was well washed with 
water and freed of the solvent The residue 
which gave thick precipitates with Dragen 
dorff s Wagner a and Mayer s reagents was 
extracted repeatedly with dilute hydrochlonc 
acid Fhe acidic solution was basified and 
extracted with chloroform The chloroform 
solution was washed with water and evapora 
ted on the water bath and the residue was 
dissolved in dilute hydrochlonc acid The 
acidic solution gave a chloroplatmate on the 
addition of a 4 per cent solution of platmic 
chlonde (yield 0 37 gm ) The chloroplati 
nate showed the same melting pomt as the 
one obtained above by following the proce 
dure of Ghosh et al and (,ave no depression 
in the melting pomt on admixture with it 
Its solubilities were also similar After dry 
mg to constant weight at lOOX tn vacuo 
over phosphorus pentoxide it gave C 45 3 
H 58 N 30 Pt 18 2 per cent C 4 aH„ 0 ,N, 
H,PtCL requires C 45 5 H55 N27 

Pt 18 5 per cent 

Treafynenl ^ the Alcohohe Extract unth 
Ammonia — Tlie alcoholic extract from 500 
gm of powdered roots was saturated with 
dry ammonia and the reaction mixture was 
left overnight m the ice box The solution 
was evaporated on the water bath and 
finally in vacuo The residue gave copious 
preapitates with Dragendorffs Wafers 
and Mayer s reagents It was extracted with 
dilute hydrochlonc aad and the acid solu 
tion after basifymg with dilute alkah was 
extracted with Ctdaroiom The chloroform 


solution was washed with water dried over 
anhydrous sodium sulphate and freed of the 
solvent when a daric brown treacly residue 
was obtained which could not be crystallized 
Its solution in dilute hydrochlonc acid 
yielded a light brown micro crystallme 
chloroplatinate which gave no depression m 
the melting pomt on achnixture with samples 
of the chloroplatmates obtamed m the 
foregoing experiments After drying to 
constant weight at 100°C tn vacuo over 

r sphorus pentoxi le it gave C 44 9 H 5 6 
2 9 Pt 181 per cent C 4 oHmOcN| 
H.PtCl, requires C4S5 H55 N27 
Pt 18 5 per cent 

Isidation of Kushttn from the Ether 
Extract — 500 gm of powdered roots were 
extracted with ether and the extract was 
freed of the solvent on the water bath and 
finally in vacuo The residue ( 33 4 gm ) 
which was free of nitrogen was extracted 
repeatedly with petroleum ether The petro 
leum ether insoluble fraction (2 9 gm) 
which could not be crystallized from the 
usual oiganic solvents was subjected to 
fractional distillation at 1 mm pressure when 
Kushtin was finally obtained as a pale 
yellow thick hquid distilling at 176*^ 78X 
It IS soluble in ether ethyl acetate chloro 
form and benzene and sparingly so in alcohol 
methanol and petroleum ether It is in 
soluble in sodium bicarbonate or potassium 
hydroxide does not give any colouration 
with feme chlonde and does not reduce 
Fehhng s solution In 1 per cent solution 
m chloroform it gave [atji = +18 1 
Found C 77 2 H 8 6 per cent and M W 
(after Rast) 312 requires C 77 0 

H 8 3 per cent and M W 314 
0 0265 gm of the substance in dry chloro 
form was titrated under icc coohng against 
0 0906 per cent bromme solution in the same 
solvent After the addition of 15 2 c( of 
the bromine solution it was found to be m 
excess (Bromme solution required for one 
double bond 14 9 c c) The resultant solution 
was freed of the solvent at the room tempera 
ture The oily residue on crystallization 
from methanol yielded colourless needles of a 
bromo derivative melting at 172X (decomp) 
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The Riboflavin Excreting Mutant & 
the Problem of Variability in Yeasts 


B RANGANATHAN & M K SUBRAMANIAM 
Indtan Institute of Saence, Bangatore 


ArtUldally produced top jreaete excrete Into the waeh conel- 
detmble amounte of rlbofUTln. The poeelbillty that tfaaae may be 
highly uaefol tor Induatrlal exploitation neceaettatod a conalderatlim 
of the problem of otablll^ In yeaeta. 

Syatematlc obaervatlona ot the changeo In the aculptnring of 
the giant colonlee of top ]reaata extending over the yearn Indicate 
only a waxing and waning of the alae of me aculptut^ rim during 
the different aeaaona when cultured at the room temperature 

The waxing and waning of the acnlptured tfm parallela the 
predominance of the rou^ and ornoom typea of colunlea In the two- 
cbromooome control. Since the top yeaeta appear to be the moult 
of a chromooomal tranalocatl<m, the genic aoquenceo ebould have 
been altered and aa a reault mutatlona at the lod governing me 
natum of eculpturlng ohould produce pbenotyplc expreoatona 
enUmly different from that obaeryed la the controL Tetraplolda 
am highly atable and hence typea aultable for Induatry ehould be 
polyplolda. 


Introduction 

HE recent discovery' that a top yeast, 
isolated by us* three years a^, gives 
not only a better yidd, but excretes 
into the wash a considerable amount 
of riboflavin, led to the suggestion that the 
straui may be useful for completed yeast 
manufacture As pointed out in a previous 
contnbution* one of the important consi¬ 
derations to be kmt m view is the stability 
of the strains The problem of stability 
has received scant attention and rather 
confusing statements are found m the litera¬ 
ture on yeasts From his investigations 
on Nadsoma, Skovsted* concluded that 
reverse mutations do not occur and that 
" each type under fixed conditions produces a 
limited number of mutations only but where 
the mutants produce a number of new muta¬ 
tions ’’ (p 451) This view is apparently 
that of Winge* also who considers that it is 
impracticable to keep a type unchanged 


except for short periods The appearance 
of minor mutations may change the original 
type considerably and when, after lapse of 
some tune, one comes across a sector having 
an identical type of scnlptunng as the 
original type at the start of the experiment, 
he beheves that one cannot at all be sure 
that It IS the original type 

The Pmblam 

The above conclusions, if accepted hterally, 
raise other fundamental questions (1) If there 
IS such vanabihty, is it a general phenomenon 
affecting also the genes responnble for the 
specific biocheuucal behaviour of the various 
strains ? If the answer is m the affirmative, 
then the classification of yeasts into speaes 
IS not vahd at all Wuige and Laostsen* 
remark ** If a particular Sacduuromyees 
speaes, or variety u wanted, the proper way 
18 to obtain the original culture, if this is 
possible *’ (p 344) But then, if the qisdes 
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wu isolated and described sevoal years 
before, the culture obtauied cannot be iden¬ 
tic as that investigated by the discoverer 
It naturally follows that the very use of 
the name " speaes '* itself would become 
questionable in the case of yeasts 

When this is the case regarding the so- 
called species m yeasts, one can imagine the 
v^dity of the claim of Skovsted* that his 
tiqie 20 aduch arose by mutation could be 
drecnbed as a new spraes Anyway, even 
if the above claim is accepted as valid, it 
does not entitle one to imagine that new 
speaes originate in higher animals and 
plants m such a simple fashion 

(2) If there is such high mutability and 
progressive transformation gomg on in 
cultures, how is it that yeasts u^ in industry 
are highly stable ? Winge* offers the follow¬ 
ing expknation While under industrial 
conditions Natural Selection weeds out those 
mutants having infenor growth rate, these 
persist m pure cultures where the limited 
amount of medium leads to early stoppage 
of growth with the resulting persistence of 
the mutants as resting cells. To those who 
are familiar with the problems concerning 
the so-called “ bacterial dissoaation the 
above explanation of Winge* is too sLmple 
to be valid Competition should be keener 
when the environment is the limiting factor 

Investigators on yeasts have only dimly 
realued that very intricate popmationd 
problems deternune the establisnment of 
particular types of mutants It has to be 
definitely understood that m bquid media 
while the total number of cells may go on 
increasing, only a certain percentage are 
viable and these reach a maximum wmch is 
steady during further growth From the 
tune the viame cells ream their maximum, 
the “ populational pressure " selects those 
mutants having a higher growth rate or 
viabihty. It Is not, therefore, a mere 
question of growth rate alone Viability 
comes into the picture Under certam 
conditions, even mutants having a slower 
growth rate but a hi^er viabihty can 
establish themselves* The nature of the 
environment determines both growth rate 
and viabihty, 

Winge's* explanation takes mto consi¬ 
deration only hypomorphic mutants. What 
about the hype nnor phic ones having superior 
growth rate as well as viability? Winge 
and Roberts^ consider that hypermorphs 


can occur (p. 269) If that is so, then, even 
under mdustnal conditions selection should 
proceed to a stage where further mutations 
m the positive direction under such speafic 
conditions is not possible 

(3) If the cultures are progressively chang¬ 
ing their characteristics, is there any meth^ 
by which they could be stabilized ? To 
those interested in pioduang new strains 
for mdustry this is a vital question and for 
this vital question there is no answer in the 
published literature 

To us this problem has been one of major 
importance It is virtually impossible to 
cany out simultaneously the C3rtogenetical 
and biochemical investigations on the new 
strains New strains have first to be pro¬ 
duced and their stability tested before any 
biochemical mvestigations are possible 
Veiy early during our investigations we 
discovered*^** that induction of tetraploidy 
was possible. 

Stabilization by artificial induction of 
polyploidy thus became a possibility, and 
contmuous observations on the giant colomes 
of the induced tetreploids**>** confirmed 
their stabihty This led to the next logical 
conclusion that when mutations at the loci 
deteimming the nature of sculpturing of the 
grant colony could be prevented from find¬ 
ing expression, similar mechanisms should 
operate in the case of those loci controlling 
biochemical characteristics also 

Thus the gloomy picture that emerges 
after a cntical evaluation of the previous 
hterature ceases to have any reafity and 
as would be shown in the (Hussion, our 
co-ordinated intensive work mdicate that it 
may be possible to produce specific stable 
types 

Isolattoo & Prevloas InvMtlgatlons 

on the Strain 

Thenewstram was obtamed when the two- 
chromosome control was treated with ace- 
naphUiene for 90 days**** It was isolated 
at the same time as the autotetraploid, BY 3, 
and the culture was kept growing m wort 
and wort agar A cytological examination 
immediatdy after isolation revealed two. 
unequal chromosomes The cause for this 
mequabty was assumed to be the result of 
a of a bit of one of the chromoeomes and 
its poor growth was attnbuted to this defi¬ 
ciency ^e culture was kept in a very 
active condition and it began to show nonnal 
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gnra^h after the lapse of a few months Tlie 
acenaphthcne treatment was earned out in 
wort, the stram was purified by plating m 
wort agar, and it was grown in wort and 
wort agar The adaptation to normal growth 
should, therefore, be the result of a simple 
gene mutation A locus determining growth 
rate occurs in the control^ and the mutation 
should have been to a relatively hypermor- 
phic allele 

Indirect evidence m sup^wrt of the above 
possibility was obtained from the obser¬ 
vations of Prema Bad* on the nutntional 
requirements of this strain In companson 
with the control and the autotetraploid, this 
top yeast, BY 2. was relatively autotrophic 
This surpnsmg result indicated that the real 
change is not one of deletion but a trans¬ 
location In the control tlicre is a locus 
governing the growth rate The chromo¬ 
somal translocation may have resulted m an 
alteration of some of the gene sequences and 
the poor growth may be the consequence 
The appearance of a more efficient allele at 
the growth'rate locus is probably tfie 
observed adaptation for normal growth in 
wort and wort agar 

Whether this ty\ie of mutation is induced 
only by acenaphthene or whether the 
different agencies inducing polyploidy pro¬ 
duce also top yeasts was next investigated 
A tetraploid and a top yeast. BY 5, were 
isolated from a culture kept in an active 
condition m the icc room for 90 days” 
The similarity between the giant colonies 
of the tctraploidb and top yeasts produced 
by such entirely different agencies was 
remarkable” Prema Bai (uripublishetl) 
discovered that their nutntional require¬ 
ments were also identical 


Pig 1 — BY 2 12-uav growth, 2 2 cm 
27th Septsubbr 1946 ( AfUr SubrafnoJtiam and 
Rangnaikan ) 

Fio 2 —BY S 12-r>AY growth, 1 7 cm , 6th 

November 1946 ( 4/Uf SubramaHMm and 

Ranganaihan ) 

Fig 3 — BY 2 18-nAY growth 2 7 cm 28th 
February 1947 

Kic 4 — BY 5 18-day growth, 2 4 cm , 28th 
February 1947 

tiG 5 — BY 2 (LONG mycelial) 23 day 

growth, 1 7 CM 10th April 1947 

Fio 6 — BY 2 ( small mycelial ) 23 day 

GROWTH, 2 2 CM , 10th April 1947 

Fio 7 — BY 5 ( long mycelial ) 34-dav 

GROWTH, 3 2 CM , 2l8T APRIL 1947 


stability tests were started before the 
commencement of the biochemical investi¬ 
gations and judgement was based on the 
changes ocrumng in the giant colonics The 
method for the preparation of giant colony 
media has alrearly been given elsewhere'* 
The colonies were grown at the room tem¬ 
perature 

ObservatlonR 

The top yeasts obtained after treatment 
with acenaphthene (B\ 2) and cultunng 
in the ue room (BY 5) priHluced giant 
colonics ( Figs 1 and 2) identu al in app(*-ar- 
ante Ihese were smooth, thin and glisten¬ 
ing and had a circular furrow ni ar the margin 
The area outside the furrow was rough 
These photographs were taken late in 
September and early in November 1946 In 
Febniary' 1947, the area outside the marginal 
furrow was wider ( h iG 3 ) and its sculptur¬ 
ing more prunouni ed The strain, BY 5, 
on the other hand, develojxid into a colony 
indistinguishable ( hiG 4) from that observetl 
m November 1946 ( FKi 2 ) All along, the 
cells in the culturi s were [Hjlymiorphic and an 
attempt was made to study whither there 
was any ihlTi rence in the apjiearance of the 
colonies grown from the long and the short 
mycelial cells Thesi* types were repeatedly 
plated during Martli 1947 and giant colony 
inoculations were larned out Both types 
produccil giant colonies runarkably similar 
in yjpearance ( Figs 5 and 6 ) The colony 
in rig 5 shows two mutants as rosctte-like 
knobs The long ni\cehal cells of BY 5 
gave a colony (Fig 7) resembling that 
illustrated in Fig 4 It showed two sectors 
As expected, the short and long mycelial 
types in wort-agar cultures gave only cells 
widely^ ranging in size (see Text F'igs 3 and 
5, Subramaniam and Ranganathan'^), lead¬ 
ing to the conclusion that {lolymorphism is 
not duo to spix:ifi( genetic factors In May- 
|une 1947, BY 2 anil BY 5 rolonies resi'inbled 
in their sculpturing those illustrated in 
Figs 5 anil 6 and lieme experiments were 
earned out to test whether the two strains 
obtained by entirely dilltnng agencies were 
comparable 

The two strains were, therefore, cultured 
separately in wort and 24 hour cultures were 
mixed together, well shaken and used for 
giant colony inoculation The colony which 
developed (Fic. 8) showed no sectors indi¬ 
cating that they were identical m genetic 
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constitotkiD The cdony of BY 2. which 
was grown at the end of Septembo: 1948, is 
ilhismt^ in Fig 9. The sculptured run was 
less broad and renuniscent of the condition 
m September 1946 It shows also a rnnooth 
sector llie stabthty of the two strains was 
tested again after a lapse of 14 mraths in 
January 1949 During the interval, httle 
attention, beyond leguW sub-cultunng once 
in 5 weeks, was bntowed on them The 
colony of BY 2 ( Fig 10) is comparable with 
that obtained more than 2 years back The 
cokmy of BY 5, on the other hand, is highly 
sectored (Fic 11) but had the charac¬ 
teristic furrow as well as the sculptured run 

Actively growing cells of the top yeast. 
BY 2, were treated for about 5 months with 
acenaphthene during the latter part of 1948 
and the resulting culture was composed 
entirely of cells having a comparable poly¬ 
morphism as the original type The giant 
colonies of the punfid treats culture were 
different m appearance It was dirtv brown 
m (^our, was uniformly smooth anci had no 
marginal furrow or a sculptured run ( Fig 
12). During the summer of 1949 it suddenly 
sporulated after only 4 weeks’ growth on the 
agar slant and the culture could not be 
revived Further expenments to confirm 
that tetraploidy could be induced in top 
yeasts is under investintion 

In the control t\ro-chromosome stram, a 
particular genic combuiation ( rtmjmooih) 
mimics the sculpturing of the giant coiomes 
of the top wasts Such a cokmy was 
illustrated as Fig 1/ by Subramaniam and 
Ranganathan* Periodically this unstable 
comGination turns up in the control cidtures 
and another example is illustrated in Fig 13 

Dlscuasioii 

From a contmuous senes of observations 
on reverse mutations m our control, it was 
suggested that multiple alleles occur at the 
locus determining the nature of sculptunng 


Fio 8 — BY 2 + BY 5 14-day osowtr, 
2 5 CM , 15tb July 1947 
Flo 9 — BY 2 16-oav eaowTH, 2*6 cu , 30Ta 
SarauBsa 1947 

Flo 10 — BY 2 29-day obowth, 2 8 cm , 
12tb Jaxuaby 1949 

Fio 11— by 5 27-oay oiowra, 2 8 cm, 
3bd jAjfUAay 1949 

Flo 12 — BY 2 tbxatsd with ACSMArarasMB. 
27 -dav obowth, 3 5 cm , IItb Uabch 1949 
Fio 13 —by 1, coHTBOL 19 -day obowth, 
3'0 CM , 14tb SbBtbmbbb 1948 


of the giant cokmies*^^* Piema Bai's** 
mvestigations indicated that the top yeasts 
are the result of a chromosomal translocation 
If we assume that as a consequence of 
this chromosomal translocation the genic 
sequences m the two unequal chromosomes 
of the top yeasts have been altered, the 
mutations at the loa governing the nature 
of sculpturing of the giant coiomes should 
produce phenot}rpic expressions entirdy 
different from that observed in the control 
That mutations to the different alleles are 
occurring at the locus would be evident from 
the waxing (Figs 5 and 6) and waning (Figs 
1 and 2) of the sue of the sculptured rim of the 
top yeasts during the different months of the 
year, when cultured at the room tempera¬ 
ture As would be seen from Figs 1 and 
4 in the initial pubhcation by Subramaniam 
and Ranganathan^*. the control colony was 
smooOi men the sculptured nm of the top 
yeasts was narrow In Apnl-May, when 
the colony of the control was rough (Fig 3, 
PI 1, Subramaniam, Ranganathan and 
Krishna Murthy^* |, the top yeasts devdoped 
mto coiomes having wdl-sculptured broad 
runs (Figs 5 and 6) Thiscorrdation suggests 
that mutations to the different slides occur 
in the t<m yeasts also, but that the ascending 
grade of complexity in the giant colony 
sculptunng u absrat m the top yeasts 
Fig 11 of the top yeast, BY 5, indicates that 
different allehc combinations occumng m 
the top yeast may also give rare types of 
sculpturing not usually observed m active 
cultures Just as in the different strains of 
the control, the changes m the giant colony 
characteristics in BY 2 and BY 5 are parallel 
but not synchronous 

It is mterestuig to refer here to the resem¬ 
blance of a particular genic combination in 
the control imnucking the t)rpe of sculptunng 
observed in the top yeasts This imphes 
that the characteristic sculpturing obswved 
m top yeasts is not something novd Gold¬ 
schmidt's** mvestigations indicate that 
phenocopies may resemble those normally 
produced by genetic factors Not only the 
environment but the genotype also deter- 
mmes the mode of expression The altered 
genotype resulting from a chromosoinal 
transfocation conditions probably the expres¬ 
sion of the different alleles in the top yeast. 

The changes observed m the top yeasts 
are reversible as m the control** and progress¬ 
ive non-revemble changes have not bear 
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observed in top yeasts during the past three 
years Since the genes at the locus deter¬ 
mining the nature of sculpturing of the 
colonies show reversible mutations and when 
the environment determines which of the 
mutants ^ould predominate during any 
particular season, we have to conclude that 
the genes governing biochemical charac- 
tenstics should behave m an identical 
fashion 

Winge* considers that mutations affecting 
physiological characteristics should also occur 
He, however, qualifies th^^ above statement 
and suggests that these mutations may not 
affect the ability to produce species specific 
enzymes but modify the quantity of the 
enzymes produced The probable cause for 
the above state of affairs was indicated by 
Subramamam*^ in an earlier contnbution 
It appears as if a number of genes control 
the different fundamental steps of fermen¬ 
tation of any sugar and hence mutation of 
any one of them may affect adversely the 
fermentative abihty of the strain The 
logical conclusion was that the genes res¬ 
ponsible for the various basic steps of fer¬ 
mentation should possess very low mutation 
frequenaes Are they heterochromatic ^ 
That It may be so was indicated by the fact 
that these genic combinations b^n func 
tioning only when dupheated above a parti 
cular basic stage of endopolyploidy It was 
also indicated*^ that this method of genic 
action is not something unique A further 
extension is possible The genes said to 
mitiate the production of meUbiozymase or 
galactozymase may in all probability, govern 
only the master reactions 

Much of the confusion seen m the literature 
IS primarily due to the inabibty of the 
mvestigators to classify the mutations mto 
distinct categones It appears likely that 
polyploidy, chromosomal translocations and 
gene mutations have all been treated as 
though they belong to the same category 
The first two are non reversible while the 
last one ought to be reversible 

Our observations indicate that non-rever- 
sible mutations resulting from chromosomal 
changes could be induced The problem 
of stabdity is, therefore, capible of an ana¬ 
lysis Among chromosomal changes, trans¬ 
locations to a separate category 

Only once dunng the past five years have 
we observed the spontaneous occurrence of 
a top yeast in our control All the strains 


of top yeasts in our collection were isolated 
after long exposure of the control to chemical 
and physical agenaes While m 1945 top 
yeasts could be obtained from the control by 
such agencies, similar production was not 
possible m 1947 when the experiments were 
repeated^ Treatment with acenaphthene 
for about 45 days produced only a tetraploid 
Since the control does not normally give nse 
to top yeasts, it could be classified as stable 
On the other hand if a strain produces top 
yeasts with a high frequency one has to 
naturally assume that it is unstable The 
wide differences between the morphological 
and biochemical charactenstics of the top 
yeasts, as compared with that of the control, 
indicates that it could even be desenbed as 
a new species An ongm of new species is 
thus possible and in a stnctly comparable 
manner as presumed m the case of higher 
organisms Is it this type of mutation that 
Skovsted^ observed in Nadsonta} 

Tetraploid sectors occur periodically in 
our control two chromosome strain It was 
mdicated previously that it may be possible 
to obtam tetraploid top yeasts The auto- 
tetraploid BY 3“ exhibits identical nutn- 
tional requirements as the control^* but it 
has a quicker growth** and fermentation 
rate** Hie polyploids are highly stable 
but there is a limit to the duphcation of the 
chromosomal complement The high stabi¬ 
lity of the types used m industry is not due 
to chances for unlunited prohferation or a 
favourable environment but should be the 
result of polyploidy The consaous and 
unconscious Section that has gone on 
should have resulted m the selection of ideal 
polyploids 

Induction of polyploidy is a possibility 
and hence the question of stabihty ceases 
automatically to be a nightmare to the prac¬ 
tical breeder 

Summary 

1 Artificially produced top yeasts app^ 
to be autotrophic and aerobic and excrete 
into the wash considerable amounts of ribo¬ 
flavin The possibility that these may be 
highly useful for compressed yeast manu¬ 
facture necessitated a consideration of the 
problem of stabihty in yeasts 

2 Investigators subsmbe to the behef 
that yeasts are unstable The problem of 
stability has received only scant attention 
and no previous attempt has been made to 
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discover methods to induce stabihty Literal 
acceptance of the above view would not only 
invalidate the classification of yeasts into 
speaes and genera but would also leave 
unexplained whv the strains used in industry 
are highly stable 

3 Systematic observations of the changes 
in the sculpturing of the giant colonies of top 
yeasts extending over two years indicate 
only a waxing and waning of the size of the 
rough nm dunng the different seasons when 
cultured at the room temperature 

4 The waxing and waning of the sculp 
tured nm parallels the predominance of the 
rough and smooth types of colonies in the 
control which have i^eady been mterpreted 
as the result of mutations to different alleles 
at the locus detemuning the nature of sculp 
taring Since the top yeasts appear to be 
the result of a chromosomal translocation 
the genic sequences should have been altered 
and as a result the mutations at the loci 
governing the nature of sculpturing should 
produce phenotypic expressions entirely 
different from that observed in the control 
Tetraploids are highly stable and industrial 
types should be polyploids 

5 Induction of polyploidy is a possibility 
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Property of Lemon-Grass Oil Emulsions 


S M BOSE C N BHIHA RAO & V SUBRAHMANYAN 

DeparinutU of BxochemtUry Indian InsIUnU of Sc%enu» 
Bangalore 


Factor* offectlnt the germicidal efficiency of commercial 
lemon graaa oil aamplea have been examined wlffi a view to etan 
dardlalng condltlona for the preparatloa of dlelnfectanta It haa 
been demonstrated that the bactericidal efficiency of lemon graaa 
oil la directly proportional to the cltral content In It Homogeneoua 
dlaperalon of the oil and atablUty of the emulalon are two Important 
Ibctora cm which Ita bactericidal action depends Of the emulalfV 
Ing ^enta tried triethanolamine or potaaaium oleate and roaln 
aoap have been found to be the beat Particle alae and germicidal 
potency of aeveral emulalona have been studied No direct relation 
ship exists between the viscosity of lemon graaa oil emulalona and 
ita bactericidal action The maintenance of the pH of the emulal 
lied disinfectants within a spedflc range la Important from the 
point of view of the stability of emulw>na Use of amulaliying 
agents and the solvents In excess In the preparation of disinfectants 
is shown to lower the bactericidal action and the stability of the 
emulsions on dilution 


V ERY little work has been done on the 
factors influencing the disinfecting 
potency of emulMfled disinfectants 
Romacme^ indicated in a general way 
the important factois upon which the 
phenol coefficient of a pine oil disinfectant 
depends viz (i) the amount of bactena kill 
ing constituents in pine oil (ii) the emulsi 
fiMe properties of pine oil and (iii) the 
emulsifying properties of the emul^fiers 
used Daniels and Lyons* studied the 
mfluence of physical properties ( viz adsorp 
tion solubility particle size hydrogen ion 
concentration viscosity and surface tension) 
of certain phenyl substituted acid solutions 
on their b^tencidal power Martin Fro 
bisher* studied the influence of surface 
tension depressants on the germicidal activity 
of certain phenols De and Subrahmanyan* 
studied the effect of the concentration of soap 
used on the bactencidal action of essentid 
oil emulsions 

In a previous commumcation* it has been 
reported that of a number of Indian essential 
oils examined lemon grass oil possesses the 
highest bactencidal action although its effi 
ciency is much reduced m the presence of 
organic matter and the activity against 
Gram positive organisms is low and practi 
cally ml against acid fast organisms In 


the present study the factors affecting the 
germicidal efficiency of lemon grass oil have 
been cntically examined with a view to 
standardizing the conditions necessary for 
the preparation of a suitable disinfectant out 
of it The influence of the following factors 
(a) concentration of the chief constituent 
in the oil (b) emulsifiable property of the 
oil (c) efficiency of different emulsifying 
agents (d) concentration of the emulsifying 
agent (e) stability of emulsion (f) use of 
alcohol in the preparation of emulsion via 
solution (g) of emulsion (h) particle 
size and (i) viscosity on the germicidal 
efficiency of lemon grass oil have been 
investigated 

As the present investigation requires the 
preparation of only oil m water type emul 
sions our attention has been confined to the 
selection of only hydrophihc emulsifiers For 
the preparation of oil in water emulsions 
the emulsifying properties of different soaps* * 
sulphonated oiU* water soluble gums^* 
gelatm^^ etc are well known A few of the 
more effiaent and easily available emulsify 
mg agents have been used m the present 
study 

With regard to each class of emulsifying 
annts there is a specific range of at 
which only the emukion is stable It is a 
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well established fact that emuMtons prepared 
with soaps are stable at alkaline only 
According to Kranta and Gordon^ gum 
acacia emulsions are stable over the pH 
range 2 10 gum tragacanth emulsions over 
the range 19 2 3 Emulsions prepared 
with sulphonated vegetable oib are most 
stable at a sli§^tly aadic Investiga 

tions by Fnedman and Evans^^ shovred that 
gelatin emulsions are stable at the range 
3 6 In the present study the of lemon 
grass oil emulsions prepared with different 
emulsifymg agents have been so adjusted 
as to make them stable 

Experimental 

Commercial samples of lemon grass oil 
obtamed from different sources were analysed 
for atral content by the hydroxylamine 
hydrochlonde method^’ As mentioned in 
the previous communication* the different 
samples of oils were emulsified under iden 
ticai conditions using 1 per cent of the oil 
to be tested 1 per cent potassium oleate 
as the emubifjnf^ agent and 0 5 per cent 
potassium carbonate as the emulsion stabi 
hser and examined for the Rideal Walker 
coefficient using B typhosus as the test 
organism The results are given in Table I 


TABLB l--C21TltAL CX>NTSNTS * BACmiGlDAL. 
POTKNOnM or GOMMXRGIAL SAMFLES OF 
LBMON GUAM OIL 


Sample 

No 


LO 


OE OmAL O L C TEAL COHTEET 

EQLALUFD TO 80*0 5 « 

-- • -- ,- - -- 


CItnl 

R W 

R W 

Pirt cl« 

% 

OOEll 

ooeS 

Wf 

41 U 

8 8 

18 8 

M 

n 8s 

0 

14 


78 SB 

18 6 

15 

8 41 

88 40 

8 

18 


48 81 

8 

11 

7 84 

it 47 

8 8 

18 

8 88 

71 87 

0 

14 


U 18 

8 8 

10 

7 00 

68 70 

0 

18 


88 04 

64 00 

14 

8 

18 


48 84 

4 

11 5 


74 10 

8 

10 8 

7 88 

80 18 

0 


8 00 


As the emulsions were prepaxed under 
identical conditions the different R W 
coefficients obtained for different samples 
of Oils may be due to varying amounts of 


citral contents as also to the varying cmulsi 
fiable properties of the onls 
In order to eliminate the influence of the 
varying amounts of citral present in the oils 
the citral contents of all the samples were 
brought to the same level (80 ± 0 5 i>er cent) 
by ^dmg the required amounts of atral 
isolated^* from a sample of freshly re steam 
distilled lemon grass oil by mechanically 
shaking the oil with a solution of a mixture 
of sodium sulphite and sodium bicarbonate 
and liberating citral from the solution of the 
additive compound formed by alkali and 
ether in the usual way and Anally vacuum 
distiUing the compound at 10 mm pressure 
These mis of the same level of citral content 
were emulsified under identical conditions 
and examined for R W coefficient as men 
tioned before Those samples which showed 
marked variation in R W coefficients even 
after equaliration of citral contents were 
selected and the emulsions exammed m the 
ultra microscope for particle size by the 
method as described by Freundlich^* The 
results obtained demonstrate that the emuln 
fiable property of the oils is partly responsible 
for differences in R W coefficients The 
results are shown in Table I 
To demonstrate the mfluence of citral 
content of the oil on its bactencidal action 
the following expenment was conducted 
From freshly re steanMlistilled lemon 
grass oil containing 87 43 per cent citral the 
pure compound was isolated'* by the sodium 
sulphite process The citral isolated had 
b p 107° 109 C at 10 mm pressure and 
ref index 1 4873 at 20°C To the aldehyde 
free oil different proportions of pure citral 
were added so as to obtain sevei^ samples 
of oil of identical emulsifiable properties out 
of different citral contents The emulsions 
were prepared under identical conditions 
and examined for their bactericidal action 
by the Rideal Walker method The results 
are given in Table II 
The results showed that the citral content 
of lemon grass oil is one of the ma n factors 
on which its germicidal power depends 
Next to demonstrate the influence of 
different emulsifying agents on the germicidal 
action of lemon grass oil a sample of freely 
re steam distilled oil of high atral content 
(84 20 per cent) was emulsified using 1 per 
cent oil and 1 per cent of different emulsify 
ing agents Each of the soaps or gums usra 
was first soaked in a small amount of water 
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TABU n —INFLUBNGB OT OnHAL ON THB 
BAOmiGmAL ACTION OF UMON-GBAflS OIL 


Sample op oil 

CmAL, 

% 

R W coEpp 

Freih ra-iteain-dblflM oil 

87 48 

17 5 

AMokyde free oU 


<1 

Sample A 

BO 

8 

Sample B 

4U 

7 

Sample C 

00 

10 

Sample D 

SO 

13 B 

Pure dtral 


80 


the oil added and the mixture triturated 
thoroughly in a mortar till the oil was pro¬ 
perly incorporated and a creamy paste 
resulted On dilution to the required volume, 
the paste formed a milky emulsion which 
was finally homogenized thnee in a small 
mechanical homogemzer In the case of 
Turkey red oil, it was mixed with lemon- 
grass oil by tnturation in a mortar, diluted 
to the required volume and mechanically 
homogeniz^ In the case of gelatin, it was 
first dissolved in hot water, cooled, the oil 
incorporated and the mixture mechanically 
homogenized, but the emulsion was not 
stable even for the duration of the test 
penod 

The fatty oil soaps used were prepared 
from the corresponding oil and caustic 
potash solution by the " boiling process 
Tnethanolamine oleate or stearate was pre¬ 
pared by dissolving the ecjuivalent amount 
of tnethanolamine and oleic or steanc acid 
in absolute alcohol, refluxing the mixture 
for about 3 hr and then distilling off the 


alcohol Potassium oleate or stearate was 
prepared by the neutralization of an alcoholic 
solution of oleic or steanc aad by alcoholic 
potash in a similar way Rosm soap was 
prepared by refluxing for about 12 hr. 
a mixture of powder^ rosin and caustic 
potash dissolv^ m alcohol In the pre¬ 
paration of these soaps, alkali was used m 
a slight excess of the theoretical amount 
The soaps prepared were finally dned m a 
desiccator 

The of the individual emulsions was so 
adjust^ as to make them quite stable 
Saturated solutions of tartanc acid and 
sodium carbonate were used for adjusting 
the on the acid and alkalme side res¬ 
pectively All determinations or adjust¬ 
ments of were made in the Lc«ds 
and Northrup glass-electrode potentiometer 
against standard M/20 buffer solution of 
potassium hydrogen phthalate 

Each emulsion was examined with the 
least possible delay for R-W coefficient, 
particle size, viscosity and stability Visco¬ 
sity was determined by the standard method'* 
in Ostwald's viscometer usmg a glass ther¬ 
mostat at 25°C ±0 1 The time of flow was 
recorded ten times for each sample and 
averaged and the results were expressed in 
centipoises In order to compare the stabi¬ 
lity of the emulsions prepaid, they were 
kept in tall glass cylinders of the same size, 
exposed to atmospheric conditions and the 
penod after which there was any separation 
of oil was noted The results are given in 
Table III 


TABLE m —INFLUENCE OF DIFFERENT EMULSIFYING AGENTS ON THE BACrBRlGlDAL ACTION OF 
LEMON-GRASS OIL (CITRAL CONTENT, 84<»% ) 


BMULaiPVIMO AOEVT VIED 

pH 

R W 

COEPP 

Pabticle 

SIZE, 

M 

ViacoaiTV 

centlpdaea 

Aptboxihatb 

DUBAnOB op 

STABIUTV OP 

BHULaiOH, 

diys 

Potaulum atearate 

8 OR 

0 5 

0 05 

1 480 

8 

Potaaelum oleate 

8 18 

18 5 

0 87 

1 158 

50 

Groundnut oil ■oep 

8 10 

11 0 

8 88 

1 100 

10 

Coconut dl eoap 

8 10 

10 0 

0 10 

1 818 

5 

Caatof oil aoap 

8 05 

10 5 

8 58 

1 100 

10 

Roahi aoap 

8 08 

15 5 

0 05 

8 805 

00 

TrletbanoUmlne atearate 

7 40 

0 0 

0 18 

8 500 

8 

Trtetbaaolamlne oleate 

7 48 

10 5 

0 10 

8 181 

50 

Turkey red oil (aulpfaonated castor oU) 

8 51 

0 0 

0 01 

8 801 

10 

Gum acada 

5 88 

18 0 

8 18 

8 884 

45 

Gum tragacanth 

GetaUu 

8 18 

4 05 

5 0 

18 85 

» 88 

80 

very unatEbla 
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The results dearly show the comparative 
efficiency of different emulsifying agents 
used 

De and Subrahman 3 ran* found 1 per cent 
soap to be the optimum concentration for the 
emulsification of 1 per cent essential oil 
To determine wheth^ the concentration of 
water soluble gum acacia had any influence 
on the germicidal action of lemon grass oil 
a numlm of emulsions containing 1 per 
cent oil but different amounts of gum were 
prepared under identical conditions and 
their bactencidal power was determined 
Tlie results are shown m Table IV 


TABLE V — ENSLUSNOI or ON TBB OBUMIO 
ACTION or LEMON OBAEE OIL (GITIIAL 
CONTENT SSaSM EMULSION 


Emulaiohi 

pH 

R W coirriciENT 

CUAMOE IH EMULSION 
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■TOIAOC 
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13 

<l 
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13 

0 

No separat on or fioal 
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It 

4 
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odo r chuRad m 
t rely diSmnt from 
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TABLE nr— INFLUBNOB OT THE OONGENTIIATION 
or OUM AGAOIA ON THE BACTEBIGIDAL 
ACTION OP LEMON OBASS OIL 
(cmiALOONTENT §4 ) 


Rhulsifvihq accut 
USED ft COUCENTEATJOK 
per cent 

R W cotrr 

ArraoxiHATE 

DUIATIOM or 

ST ABILITY or 

EMULSION 

days 

Gum Bfiada (1) 

IS 

45 

(1 5) 

IS 

45 

W 

11 

«0 

(2 3) 

« 4 

00 

(« 

5 

00 


5 5 

00 


With a concentration lower than 1 per 
cent gum the stability of emulsion was not 
satisfactory It is also obvious that increas 
mg amounts of gum lower the germindal 
activity apprecubly 
To study whether the variation of 
withm the specific range at which the 
emulsion would remain stable for a long 
penod could exert any influence on the 
germicidal action of lemon grass oil an 
emulsion which would remain stable over a 
long range of pH was selected It was 
obs^ed that the emulsion prepared with 
gum acacia could remain stable for a long 
period at different pH values (range 3 9) 
^e pH of a portion of the emulsion pre 
pared with 1 per cent oil and 1 per cent gum 
was brought to the alkaline side that of a 
second portion to the neutral and that of the 
rest on the acid side The emulsions of 
different pH values were tested both fresh 
and after 15 da^ storage in glass stoppered 
bottles for the R-W coefficient and change of 
odour The results are given m Table V 


The results showed that pH had apparently 
no influence on the bactencidal action of 
freshly prepared emulsion provided the 
emulsion remained stable at the altered pH 
Instead of prepanng the emulsion directly 
preparation of a solution of lemon grass oil 
and emulsifier which on dilution with 
water would form a milky emulsion is more 
advantageous for practical purposes Hence 
it was thought desirable to study the effect 
of the solvent used on the bactencidal action 
of the disinfectant preparation Absolute 
alcohol being a common solvent for the oil 
as well as for the comparatively more efli 
cient emulsifying agents like tnethanolamine 
or potassium oleate and rosin soap was 
used for these expenments The solutions 
were prepared with 1 gm lemon grass oil 
1 gm potassium oleate and varying proper 
tions of absolute alcohol and subs^uently 
diluted to 100 c c with the required volume 
of water to form emulsions The emulsions 
formed were tested for R W coefficient and 
stability as before The results are shown 
in Table VI 
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The results showed that it is important to 
reduce the proportion of the solvent to a 
imnunum to ensure maximum bacterKidal 
potency of the preparation 

Discussion 

Ccmamercial samples of lemon-grass oil 
were found to have R-W coefficients ranging 
from 3 to 14 and citral contents varying 
from 41 to 82 per cent Table II shows that 
lemon-grass oil owes its dismfecting power 
pnnai^y to its citral content Hence, 
the estimation of citral m the original oil 
IS an index of its efficiency for use as a 
disinfectant 

The other factors on which bactenadal 
action of lemon-grass oil emulsion depends 
are its maximum and uniform dispersion in 
water and stabihty of emulsion Ine results 
recorded in Tabla I and III show that the 
effiaency of emulsification and the stabihty 
of emulsion formed are dependent on the 
emulsifiabihty of the oil and the effiaency of 
the emulsifier used Table I shows that a 
few samples of oil (sample Nos 4, 5, 8, 12. 
13, 14) could not Im emulsified to the same 
extent as the other samples, although the 
emulsions were prepared under identical 
conditMiis and the same emulsifying agent 
was used The emulsions prepared with 
the former gave comparatively lower R-W 
coeffiaent As the atral content of all the 
samples was equalized and as the emulsions 
were prepared under identical conditions, 
the lower R-W coefficient, as obtained with 
these samples, is due to their low emulsifiable 
property as is mdicated from the compara- 
tivuy larger particle size of the emulsions 
prepared out of them These samples of 
oils of lower emulsifiable property had a 
dark colour m comparucHi with the light 
colour of the other samples and contamed 
resinous unpunties, showing that the distil¬ 
lation m such cases was carried too far 
duruig manufacture 

As shown m Table III, with the use of 
different emulsif 3 nog agents in the prepara¬ 
tion of emulsions, diflerent R-W coeffiaents 
ivere obtamed, although the same oil was 
used in all the cases It is obvious, there¬ 
fore, that the bactericidal action of an emul¬ 
sified disinfectant is dependent to a great 
extent opmi the efficmcy of the emulsifying 
agent used Of the several emulsifying 
agents exanuned, tnethanolamine omte, 
potassium oleate and rosm soap were fou^ 
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to be more efficient than others The 
emulsifying capaaty of stearate so^r was 
mfenor to that of the oleate soap Gum- 
acaaa was better than tragacanth as an 
emulsifjnng agent for lemon-grass oil 

The difference in the degree of emulsi¬ 
fication with different emulsifying agents is 
also obvious from the varying particle sue, 
viscosity and stabihty of the emulsions, 
although the difference is not very marked 
in some cases As is to be expected, with 
finer particle size of the emulsions, the bac- 
tenci^ potency is found to be higher The 
bacterial action of an essential oil emid- 
sion may be caused by its covering power on 
the bacteria which are killed by adsorption 
of the essential oil Hence, the more finely 
dispersed is the oil, the more is its covering 
power on the bacteria and hence the higher 
Its bactericidal efficieni^ 

The viscosity of lemon-grass oil emulsions 
prepared with different emulsifiers, however, 
appears to have no direct influence on their 
bactenadal property Although the visco¬ 
sity of rosm soap or tnethanouunnme oleate 
emulsion is comparatively higher than that 
of the emulsion prepared with potassium 
oleate, their R-W coeffiaents are of the same 
order Again, the viscosity of tragacanth 
emulsion u appreciably higher than that 
of the acacia emulsion, but the R-W coeffi¬ 
aent of the former is much lower than 
that of the latter Daniels and Lyons* also 
could not find any relationship between the 
viscosity or 4H of certain phenyl-substi¬ 
tuted aad solutions and their bactenadal 
action 

The results given m Table V indicate that 
there IS no variation of germiadal potency 
in the freshly prepared emulsions of neutral, 
acidic or alkahne if the emulsion remained 
stable at different values, the variation 
m ^H, however, exerts an adverse effect on 
the conservation of the original potency m 
stored emulsions as also on the retention of 
the perfume The emulsion having neutral 
mamtamed the ongmal potency and 
perfume on storage, whereas m emulsions 
of highly aadic or alkahne /H the original 
dismtkhng potency and perhune rapidly 
detenoraUn Agam, the charactemtic sm^ 
developed m the stored emulsion of acidic 
was entirely different from that developed 
m the emulsion of 

The results given in Table IV reveal that 
10 to 1*5 per cent gum is the optrmum 
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coocentntioa for the emulsification of 1 per 
cent lemon-graat oil as abo for conserving 
its highest bactericidal action Higher con¬ 
centration of gum lowers the R-W coeffiaent 
markedly, almough the emulsions prepared 
with higher concentrations of giun were 
stable over longer periods. This reduction 
m bactenddal potency may be due to ad¬ 
sorption of excess gum on the surfaces of 
bacteru with the formation of a protective 
film Martm Frobisher*, and De and Subrah¬ 
manyan* also observed that an excess of 
soap inhibited the bactericidal action of 
certam phenols and onulsified disinfectants 
and stated that excess of soap coated the 
bacterial surface with a film which would 
protect the cells from contact with the 
dismfectant 

The results given in Table VI indicate 
that excess of solvent used in the preparation 
of lemon-grass oil solutions markraly reduces 
the bactenddal effunency and stability of the 
final emulsion Even with the use of the 
least possible solvent, the R-W coeffiaent 
(12 0) and duration (25 days) of stabihty 
of the emulsion formed are murffi lower than 
the R-W coeffiaent (16 5) and the duration 
(2 months) of stability of the emulsion pre¬ 
pared directly without the use of solvent, 
although the same sample of oil and the 
same emulsifying agent were used in either 
case (cf Tables III and VI) Chick and 
Martm*^ compared the power of a germidde 
emulsified or dissolved and noted the supe- 
nonty of the emulsified form and stated that 
emulsified disinfectants possess supenor effi¬ 
ciency, because owing to the higher adsorp¬ 
tion, the bacteru become surrounded rapidly 
by emulsified dismfectants m much grater 
concentration. 

The results of the present mvestigation 
nuy find practical apphcation in the pre¬ 
paration oil an emulnfied disinfectant out 
of lemon-grass oil 

Summary 

(1) The atral contents and R-W coeffi- 
aents of a number of commercial samples 
of lemon-grass oil have been determined 

(2) The influence of several important 
factors on the ^emuadal effiaency of lemon- 

oil emulnoos has been studied It has 
demonstrated that all other factors 
bemg identical, the bactenadal effiaency 
of Imon-grass oil is directly proportional to 
the atral content. 


(3) The highest and most homogeneous 
dinpmon of the oil in water and the 
stabihty of the emulsion are two important 
factors on which its bactericidal action 
depends These factors again are naturally 
dependent on the emulsifiable property of 
the oil and the effiaency of the emuwy- 
ing agent used m the preparation of the 
emulsion 

(4) The comparative efficiency of different 
emulsifying agents has been studied with 
reference to bactericidal action, particle sue, 
viscosity and stabihty of lemon-grass oil 
emulsions Tnethanoumine or potassium 
oleate and rosin soap have been found to be 
more effiaent than the other emulsifiers 
exanuned 

(5) Particle sue and germiadal potency 
of the emulsions prepared with different 
emulsifiers have bem correlated No direct 
relationship, however, has been found be¬ 
tween the viscosity of the emulsion and the 
bactenadal action 

(6) The of emulsified disinfectants u 
important from the point of view of the 
stabihty of emulsion The variation of pH 
withm the qieafic range at which the 
emulsion would remam stable appears to 
have no mfluence on the bactenadal action 
of freshly prepared emulsiotu but adversely 
affects the bactenadal property of the 
emulsions on storage 

(7) Use of an emulsifying agent m concen¬ 
trations higher than the optunum has been 
found to lower the bactenadal action of 
lemon-grass oil emulsions 

(8) 'fte least possible amount of sdvent 
ahoiM be used m the preparation of 
dismfectant solutions which, on dilution, 
form emulsioru Excess of solvent used 
m the preparation of disinfectant solu¬ 
tion of l^on-grass oil has been observed 
to lower their bactenadal action as also 
the stabihty of the emulsions formed on 
dilution 
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Radioactivity of Travancore Monazite 
Sands. Rocks & Mineral Waters 

AO MATHAI 

University of Travancore, Trivandrum 


The nuUoactlYltjr of Mveral typical aamplaa of rocks and 
mlnsral watora of aoutli Travancore hae been eetlmsted ueing en 
emaaatioa electroacope Aa compared with eimllar aourcea in 
other plaoea, the activity of aprlnft and wall watara Including thoaa 
collected from the monaslta beds la radiar low Tba average 
radium content of the Igneous rocka la 2*16x 10*“ gm./gm. which 
li In does agreement with that obtained for the basalts of the Deccan. 
It Is nearly three tfanea the value obtained for the granites of the 
Kolar Gold-flelde The radium content of Travancore monaslta 
Band la 13 33x 10*“ gm./gm. Thia agrees with the reault obtained 
for the aame mlneru coOected from Norway, Brasil, etc. It also 
ahowa that the average uranium content of Travancore monaslta 
le 0 36 per cent 


S tudies on the distnbution of radio¬ 
active elements within the accessible 
regions of the earth’s crust as also in 
the atmosphere are assuming im¬ 
portance They provide information on the 
ori^ of the earth's internal heat and on 
ionization phenomena in the atmosphere 
They are alM of help m prospecting for radio¬ 
active mmerals. 

Investigations on radioactive minerals in 
India have been but few. The monazite 


sands of Travancore have received consider¬ 
able attention More recently, the radium 
contents of rocks of the Kolar Gold-field 
Mmes*. and the Archean rocks of Mysore* 
have been examined, and the emanations of 
the Tuwa hot springs in Bombay have been 
studied by Sieip and Steichen* 

A study of the radon contents of spring 
and weU waters and of the radium contents 
of gramtes and monazite sands from south 
Travancore has been recently undertaken 
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ondtf the atiqnces of the Travancore Univer- 
The te^ts obtained are presented m 
paper. 

Experimental 

Electroscope — An emanation electroscope 
has been designed and constructed ( Fig l) 
for this investigation The thick lead-walled 
instrument is divided into the ionization 
chamber A and the electroscope chamber B 
The former has 2 nozzles for evacuation and 
suction of the active gases while the latter is 
provided with the charging key K and thick 
glass wmdows W for observation The gold- 
teai system consists of the central electrode 
P ending in a circular disc D withm the 
ionization chamber, whose other extremity 
IS in the electroscope chamber canning 
the pillar Q to which is attached the gold 
leaf G The insulator S for the gold-leaf 
system is a sulphur plug held withm a 
vulcanite nng with a gwd nng in between 
The charging key connected to H T supply 
when pr^^ touches Q and thus charges the 
gold-leaf system 

The required voltage (c 300 volts), as 
measured by an electn^tatic voltmeter, 
was obtained from a megger, thus avoidmg 
the need for keepmg a H T dry cell batterj' 
The lack of a steady H T supply, however, 
prevented the proper use of the guard nng 
Still the natum leakage of the instrument 
was so low that it could keep a charge for 
nearly 48 hr The rate of collapse of the 
gold leaf, ending m a fine quartz fibre and 
illumuiated frmn behind, was observed by a 
microscope with divided eye piece The 
ionization chamber was evacuated using a 
Cenco Hyvae pump, into v^ich space the 
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active gases collected from the de-emanation 
equifiment was admitted every tune 

De-emanaUo»' (a) Mineral Waters— 
The water speamens collected from different 
sources were taken to the laboratory m 
corked bottles as quickly as possible to avoid 
too much decay of radon, the reqmred correc¬ 
tion for the interval being apphed in every 
case A known volume of the liquid was 
boiled vigorously for half an hour and the 
escaping gases were collected through a 
Leibig’s condenser The gases thus collected 
were allowed to stand for the ^ay of any 
thoron present and then sucked into the 
evacuated ionization chamber through dry- 
mg tubes finishing with a current of fr^ air 
from outside through the system until the 
pressure is normal 

(b) Rocks — 25 gm of each of the 
samples were finely powdered in an agate 
mortar and fused with excess of sodium car¬ 
bonate in a platinum crucible The fused 
mass was dissolved m a convenient volume 
of distilled water The cloudy solution was 
filtered and the alkahne filtrate kept aside as 
solution No 1 The residue was digested 
with strong hydrochlonc acid and diluted to 
form solution No 2 The alkahne and 
aodic solutions thus obtained were allowed 
to stand for a few days for the radon to 
collect, after which they were subjected to 
the same treatment as was described for 
mmeral waters Knowing the total quantity 
of radon collected during a known interval, 
the radium content of each of the samples 
was calculated 

(c) Monazite Sand — This mineral 
could not be decomposed by alkahne fusion 
Borax fusion adopted by Strutt* was, there¬ 
fore, apphed 25gm of the finely powdered 
nuneral were fused with 15 gm. of borax m a 
platinum crunble for an hour The fused 
mass on coohng gave a clear, lig^t-yeUow, 
glass-hke substance which was powdered 
and digested with dilute hydrochlonc aad 
to give a nearly dear solution The solution 
was treated as before 

CaltbraiUHS of the Electroscope — A small 
quantity of a laboratory sam^e of radium 
bromide was taken and compared with a 
1 mg radium needle obtained from the 
Government Hospital, Tnvandrum, using the 
emanation electroscope for y-ray compamon 
It was then dissolved in water acidulated 
with hydrochlonc add and containing a few 
grams of banum chloride in aobitiioii to 
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mintmue chances of precipitatum of the 
active substance A standard solution of 
known strength was thus obtained vath 
which the elktroscope was calibrated A 
leakage of 1 div /mm corre^nds to 1*19 x 
gm of raoium in solution containing 
the equilibnum quantity of radon 
Almost all the samples included in this 
study were tested for dissolved radium and 
the results every time were m the negative 
{ Tables I, II and III) 



TABLB 1 — MINBRAL WATERS 


hAHPLK 




(Curlet per litn) 

A 

WrU Hatcn 



Sample Nu. 1 

2 71X 10-« 


M Na J 

3 80 


No. J 

2 02 


, No. 4 

1 4S 


No 5 

1 40 


Na 6 

0 18 


Na 7 

0 10 


, Na S 

a 07 

D 

Spring waters 



Trlvandnim Na 1 

7 47xl0‘»* 


„ No 2 

S 68 


Warkala Na 1 

0 07 


Na 2 

0 70 


„ Na a 

0 08 


» Na 4 

3 BG 


> Na G 

0 SO 


„ Na S 

1 47 


H No 7 

0 36 

C 

Watm coUacted from th« mm, 

the monazite beds of 


Maaavalakurkhy and fnmi wltblo the railway tonnel at 
Aryaocavu In tbe Western Gbau sbownd nodstactablo 


trace of radon. 



TABLB n 

— ROCKS 

Sahpir 

Radicm comticnt 


(im./6m.| 

SampTe Na 1 

2 60x10-“ 

, Na 2 

2 28 

„ Na 3 

1 60 


TABLB ni-MONAXm SAND 


SAKPtS 

Radium cohtbwt 
( liii./6m.) 

Cha\ara monaiita 

12 78x10-“ 

Maaavalahnricby monazite 

11 85 


DIacusslon 

Mineral WaUrs — The average value ob¬ 
tained for the emanation content of the 


mineral and well waters of south Travancore 
places them very low in the order of activity 
of similar sources throughout the world 
For example^ the average value obtamed by 
Seirp and Steichen for the well waters of 
Tuwa village seems to be about 5 times the 
highest value for well water obtained here 
while that of the hot spnngs of Tuwa is 
nearly a 100 times that of the strongest 
among the spnngs It is, however, interest¬ 
ing to note that the traditional preference 
among the residents of Tnvandnim and 
Warkala is in favour of spnngs having a 
larger emanation content Cune and La- 
boide^ have come to the same conclusion 
regarding the physiological effects and radio¬ 
active contents of the thermal spnngs of 
Austna 

The low activity of waters collected 
from the dnpping waters within the Aryan- 
cavu railway tunnel through the Western 
Ghats shows that the radium content of the 
hard rocky formations above is low 

The poor radon content of water collected 
from sluices over the monazite beds is sur¬ 
prising, especially when compared with the 
high activitv reported for water found in the 
pitch blende-occumng r^ons of St Joa- 
chimsthal of Bohemia The only possible 
explanation seems to be the poor emanat¬ 
ing power of the radium present in the 
mmeral The following expenment con¬ 
firmed this view About 200 gm of 
monazite sand was allowed to remain in 
contact with about ^ litre of distilled water 
for 2 weeks The water, on examination, 
showed the presence of no detectable trace 
of radon As calculated from the radium 
content of monazite, the emanating power of 
monazite sand remammg in contact with 
water under normal conmtions is less than 
0 05 per cent of the total emanation content 
In the case of uranium nunoml, Boltwood* 
has shown that even bnef contact with the 
mineral can impart to the water remarkable 
radioactive properties due to dissolved radon 
Markal^ made quantitative studies of the 
emanating power of residues of uranium ore 
from St Joachimsthal and found that under 
moist conditions as much as 3 4 per cent of 
the theoretical value of the total emanation 
content was liberated by the material The 
present value is less than a hundredth of 
that obtamed by Markal and probably 
accounts for the low emanation content of 
the water 
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Rocks — The average radium cemtent o{ 
the tiiree types of igneous rocks is 2 16 x 
10 gm /gm which is m close agreement 
with the a\erBge value of 2 2 x 10 gm /gm 
obtained by Joly* in 1911 for the basalts of 
Deccan But the mean value obtamed 
later in 1924 by Poole and Joly* for the 
plateau basalts of Deccan and by Watson 
(loc cit) for the granite of the Kolar Gold 
fields was only 0 8 X 10 gm /gm which 
15 duidcdly less than the average radium 
content of rocks of south Travancore in 
eluded in this study 

Th( data collected in the course of this 
work arc evidently inadequate to form 
any general < onclusion regarding the 
radium content of Travancore rocks A rc 
presentatiVG collection of typical samples is 
expected to become available shortly from the 
Geological Department of this University 
inabling more c\tensiv< in\estigations to lx 
m'uJe 

MonazUi Sand Tin average radium 
content of Travancore inonaritc is 12 32 x 
10 gm /gm Travancore monazitc thus 
appears to ^ about 8 times richer in ridium 
content than Brazilian monazite which was 
shown by Baltuch and Wissenbttger'* to 
contain 1 54 x lO"'® gm /gm radium The 
result IS in agreement with the value of 
Strutt for Swedish Brazilian and Norwegian 
monazitcs According to the present results 
the uranium content of Travancore monazitc 
IS about 0 36 per cent which is of the same 
order as that obtained for monazitc sand of 
north Carohna Norway Brazil and Connccti 
cut^^ This value is however only about 
a tenth of that reported to be present in 
exceptional specimens of vein monazite 


found in Travancore** The proportion by 
weight of radium to meso thonom prepared 
from Travancore monazite is about 98 per 
cent while about 16 per cent of its y 
activity IS due to the radium content Com 
pared with the commercial preparations of 
meso thonum from Brazilian monazite**. 
these values are appreciably lower 
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A Rapid Method for the 
Analysis of Natural Graphite 


K K MAJUMDAR 

Indtan Schotd of Mines & Applied Geology, Dhanbad 


A rapid and coavaalaat mathod for tlia analpaia of gnmhlta 
iMwed on the procedure adopted for the proximate analvala of coal 
la deacrlbod. No epoclal equipment la needed In carowg out the 
analyala and the valuee obtained are about 1 per cent lower than 
thoee obtained by combuetlon In oxygon. 


A lthough natural graphite IS exten¬ 
sively employed in industry, no rapid 
and convenient method of anal^is 
appears to have been developed llie 
dearth of literature on this subject has been 
recently pointed out by Karunakaran and 
Narasingha Rao^ Some of the known me¬ 
thods of analysis of graphite are (1) reduc¬ 
tion of lead oxide, (2) wet combustion, 
(3) combustion in oxygen, and (4) fusion with 
caustic potash 

Reduction of Lead Oxide —In this method*, 
a weighed quantity (about 0 5 gm) of 
graphite is intimately mixed with about 
30 gm of litharge and heated in a fire-clay 
cruable till the contents melt On coohng, 
the bead of lead formed by reduction of 
htharge by carbon is collected, cleaned and 
weighed The method is fairly accurate 
and rapid, but is not entirely satisfactory 
Because of hi^ viscosity of molten 
litharge, lead ^Iraules are sometimes found 
disseminated in the sohdified matnx and 
low results are obtained The crucible re¬ 
quired should be dense and should be capable 
of r&tisting corrosion Fire-clay crucibles 
made in India are generally porous and 
unsuitable for these determinations Further, 
a crucible can be used but once as it gets 
badly corroded. 

Im Combi^ion — This method* consists 
in oxidizing graphite by a mixture of sul¬ 
phuric and chrome adds and absorbing the 
carbon dioxide evolved The values for 
carbon observed by this method are usually 
high as the sulphur dioxide evolved during 
the experiment is also absm'bed in the 
abMi^wn system. 

ConUtitttion in Oxygen — Combustion of a 
wnghed quantity of graphite in a current of 


oxygen and determination of the weight of 
carbon dioxide produced is the usual method 
followed at present*** Combustion tubes 
of sihea are required 

Fusion with Caustic Potash — This method* 
consists in fusing graphite with solid caustic 
potash in a silver aucible when the im- 
pnnties dissolve The fused mass is ex¬ 
tracted with water, and the residue con¬ 
sisting of grwhite and oxide of iron dissolved 
in an acid The graphite left over is weighed 
The values obtamed are always low 

An attempt has been made m our labora¬ 
tories to determme the relative merits of the 
methods and to devise a simple and rapid 
procedure for the estimation of carbon in 
graphite 

Experimental 

Reduction of L ead Oxide •— A weighed 
quantity (about 0 5 gm) of finely powdered 
and dried graphite was mixed witn 30 gm 
of litharge and 10 gm of sodium carbonate 
and fused in a Battersia fire-clay cruable 
No C in a muffle furnace at about lOOOX 
When effervescence ceased, the cruable was 
taken out and the contents poured into a 
cast-iron mould The lead bead was cleaned 
and weighed 

Wet Combustion —The apparatus con¬ 
sisted of an all-glass distillation flask (250 
c c) fitted with a dropping fnnnd, the stem 
of which nearly reached the botton of the 
flask The dropping funnel was connect^ 
to a drying tube The flask was connected 
in senes to an absorption bottle contaimng 
a strong solution of potassium permanganate 
saturated with carbon dioi^e, a U-tube 
containing fused calanm cbbnde, a short 
silica tube containing coarse copper 
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and heated to 500X., a weighed potash bulb» 
and finally, an aspirator through a guard 
tufc« 

0*2 gm. of graphite was oxidized with a 
mixture of ^phunc and chromic acids 
(125 c c) m the distillation flask in a 
current of atr and the weight of carbcm 
^oxide determined and the carbon content 
was calculated in the usual way 

Combustion %n Oxygen — Tins was earned 
out according to Himus^, with slight modi¬ 
fication Copper oxide packing was only 
4” long, bemuse graphite contains very 
little volatile matter The carbon dioxide 
was absorbed in carbosorb 

Propped Method — This is based on the 
procedure adopted for the proximate ana¬ 
lysis of coal 1*0 gm of graphite was 
heated in a procelain or silica crucible with 
its bd on for 7 mm over a No 4 Meeker 
burner at about SOOT for the determination 
of volatde matter The graphite was then 
burnt off m a muffle furnace and the ash 
content determined The carbon content 
was calculated by deducting the sum of 
volatile matter and ash The experimental 
results are shown in Tabic I 


TABLB I 


SOURCK OF 

Apr 

Volatile 

CrCArMITR 

URAPHITK 

n 

n 

MATTFR 

CANSON 


(-) 

Of 

u 

% 


(b) 

lOO-laS-b) 

Coylon 

S 62 

1 4U 

01 06 

Mysom 

32 03 

S 32 

64 33 

Meiteo 

13 AOS 

1 K4 

6.1 66 

Kona 

16 36 

1 63 

70 77 

UadaKasrar 

12 40 

2 24 

63 27 


The results obtained by the different 
methods outlined above are shoMm in 
Table II 


TABLE II 


Source op 

Leap 

Wet 

Lohbuh- 

PROPOtEP 

URAPHITb 

nxiuc 

COHRUfl* 

nON IN 

METHOD 


HFTnOU 

o, 

o 

TIOM 

O/ 

o 

OXVOKN 

n/ 

/O 

Of 

0 

C«y(oo 

OS 21 

03 05* 

06 10 

04 08 

Myson 

63 60 

66 11 

66 23 

61 SO 

Mexico 

87 01 

86 42 

86 03 

80 66 

Korea 

80 41 

80 70 

80 80 

70 77 

VUdaKRSCar 

86 03 


87 60 

8S 27 


* Incomplvte. 


It Will be seen from the above that the 
values obtamed by the proposed method 
are about 1 per cent lower than those ob¬ 
tained by combustion m oxygen It is rapid 
and requires no special equipment 
The author's thanks are due to Principal 
R. P Smha and Prof S K Bose for their 
interest, and to Dr H N Das Gupta for 
helpful suggestions and cnticism 
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RIBONUCLEASE ACTIVITY OF SOME 
INDIAN PULSES & OILSEEDS 

In the course of our cytochemical 
studies of yeast cells* and fungal myceba, 
It was found essential to employ specific 


enzymes for the location and character¬ 
ization of cellular bodies One of the en¬ 
zymes which IS attaming great importance 
in such studies is nbonudease idiich has 
been prepared by Kumtz in a crystaUme 
form from beef pancreas* This mzyme has 
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been nsed recently for distinguishing the 
nbonucleo protein components of the cott 
A preparation of nbonucleaae hAs been 
made by Schlamowits and Gamer* fnmi 
germinated soya beans We have made a 
survey of the nbonuclease contents of indi¬ 
genous pulses and oil seeds readily available 
in the market, such as soya beans {Gtycinc 
hisptda ), Bengal gram (Ctcer arteHnum ) , 
green gram (Phasedus mutigo ), horse gram 
( Dolt^os hfloTus ), castor ( Rtcxnus com¬ 
munis ) and groundnut (Arachts hyfn^aea ) 
After soaking the s^s overnight in a 
stream of running water and germinating 
them in the dark for a period varying from 
3 to 6 daj's until the seedlings measured 5 to 
6 cm , the material was ground up in a por¬ 
celain end runner with gl>^erol sufficient to 
reach a 40 per cent concentration in the 
macerated mixture The ex tract was filtered 

through cloth after 48 hr autolysis m the 
cold and the nbonuclease activity of the crude 
tiltrate was determined by the method of 
Kunitz A 1 0 per cent solution of purified 
yeast nucleic acid (B D H ) in citrate buffer 
of 6 2 was employed as substrate 1 c c 
of the substrate was treated with 1 c c of 
crude glycerol preparation of the enzyme and 
the reaction was allowed to proceed at 37X 
for 18 hr The reaction mixture was treated 
with 2 cc of uranyl acetate^, allowed to 
stand for 30 min and Altered 2 c c of the 
clear Altrate were digested with 1 cc of 
70 per cent perchlonc acid according to the 
method of King* The digest was taken up 
with water, and transfei^ to a 50 cc 
volumetnc Aask 1 cc of 5 per cent 
aqueous ammonium molybdate solution and 
0 5 cc of amidol solution were added and 
the mixture made up to 50 c c After 5 min 
the blue colour whi<m developed was measur¬ 
ed in a photoclectnc colorimeter (Lumetron 
402 E) using 630 M Alter The phosphate 
contents were read off from a previously 
calibrated graph Reagent blanks and en¬ 
zyme substrate controls were run and cor¬ 
rections applied in calculating the activity 
of the prei^ration 


SouacB or enivus 

C kittidis 
C mrimmim 
P fmMVD 
IK Mmu 
A 
A 


Microobaiu op VJc c. 

100 

7 & 


lis 

480 

880 


The results (Table I) dum that P mnn^o, 
if commtmi»aaidA Ay^o{gw «0 constitute rich 
sources of the enzyme Preparations from 
R communis and C anc/tnum have been 
found to be free from proteoclastic activity, 
a circumstance of great importance m secur¬ 
ing nbonuclease preparations free from 
proteolytic enzj'mes 

Our grateful thanks are due to the Council 
of Scientific 6^ luinstnal Research for 
financing the scheme of which this work 
forms a part 
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BOUND TRYPTOPHANE IN PREPA¬ 
RATIONS OF PAPAIN 

For a quantitatue estimation or mta- 
mins and ammo acids of tissues and tissue 
fluids, suitable pre-treatment of the research 
material is essential for (1) releasing the 
bound vitamins and (2) for the hydrolytic 
hberation of ammo acids from proteins 
Aads, alkalies and specific enz)rrnes are 
generally employed for this purpose Aad 
hydrol^'sis results in a total or partial des¬ 
truction of some of the ammo acids Alkali, 
likewise, destrej’s amides, argiiune, cystme 
and partially l^me and brings about a 
complete racemization of the ammo acids 
Enzymes hydrolyse the materials into their 
constituent ammo acids and liberate the 
bound vitamins, if present But one draw¬ 
back with regard to the employment of 
enzymes for the hydrolysis of the protein is 
that the enzymes themselves may be associa¬ 
ted with constituents to be assayed The 
preparation of enzymes should be (1) free 
from those constituents which are mtended 
to be estimated and (2) free from mterfenng 
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enzymes which may take the action to a 
further undesirable stage, involving the 
destruction of the amino acid or the vitamin 
under consideration Control experiments 
are usually earned out to account for (1) but 
an ideal enzyme preparation should be 
practically free from such constituents 
Dunng our studies on the amino acid make 
up of virus-infected sandal leaf, the matenal 
was digested with a preparation of cyanide- 
activated papain, made according to the 
method of Ganapathi and Sastrd Tlie 
preparation was found to be free from trypto¬ 
phane as revealed by microbiological assay's 

It was, however, of interest to determine 
if tryptophane was present in the preparation 
in a bound and unavailable form Hie 
sample (1 gm ) was hydrolysed with 12 per 
cent baryta for 24 hr on a sand bath 
and the baryta was thereafter removed as 
sulphate 

Ihc filtrate was concentrated under 
vacuum, the reaction adjusted to fW 6 8, 
made up to 25 c c and preserved imder 
toluene at O'C The total sohds of the 
extract on total ash-free basis was 15 2 
mg /c c 

TTic tryptophane-free medium was com¬ 
posed of 

Glucose 20 gm , sod acetate 2 0 gm , 
salts A and B 0 5 c c each, xanthine, 
uracil, adenin, guanin 1 mg each , Bi 50 y i 
B| 50 Y , B, 100 Y , cal pantothenate 50 y . 
macin 100 y , pab 10 y , biotin 0 1 y , folic 
acid 1 Y , cy^ine 20 mg , acid hydrolysate 
of casein 250 mg , pH 6 8. volume made up 
to SO c c 

1 5 c c of the above medium was trans¬ 
ferred to pyrex tubes, previously stenhzed. 
For the development of the stan^rd trypto¬ 
phane curve the following levels of df-trypto- 
phane solution were added ly, 2y, 3y, 5y 
and the total volume in each tube was made 
up to 3 c c with distilled water 

To the tryptophane-free medium the fol¬ 
lowing levels of 1 3 diluted alkali hydro¬ 
lysate of papain were added 01, 0 2, 0 4, 
0 6, 0 8 and I'O c c and the final volume was 
made up to 3 c c with distilled water The 
tubes were steamed for half an hour 

A 24-hr culture of L arabtnosus (N C T C 
2161) previously washed thnee with 
physiolopcal saline and suspended in 50 ml 
of sterile saline was employed for inocula¬ 
tions, each tube receiving a drop of this 
suspension. The tuba were incubated at 


37°C for 72 hr and the entire reactioa 
mixture (3 c c) was titrated against N/20 
NaOH using Brom-thymol-bluo The resets 
are graphic^y represented 



Dlscusalon 

1 L arabtMosus which responds to free 
tryptophane is unable to utilize the bound 
tryptophane present in samples of p^in, 
jirepai^ according to the method of Gana¬ 
pathi and Sastn* 

2 The bound tryptophane in p^xun is, 
however, released on alkali hy^lysis 
and amounts to 0 2 per cent on the moisture 
and ash-free preparation 

3 Preparations of papam can be used as 
an ideal hydrolytic agent for releasing 
tryptophane bound in proteins and for its 
sub^uent estimation by L arabtnosus 

Our grateful thanks are due to t\\iCouncil 
of Sctcnitfic S’ Industrial Research fot finan¬ 
cial support 

R Ram Mohan 
M Sreenivasaya 

Section of FertnetUaHon Technology 
Indian Institute of Science 
Bangalore 
September 11.1949 
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A NOTE ON THE CONSTITUTION 

OF biochanin a 

In an earlier COMMUNICAnON^ ON THE 
constitution of biochanin A, it was men¬ 
tioned that a ketone, m-p. 160X, provision¬ 
ally named as biocbanetin A, was obtained 


25 




J SCI INDUSTR RES V 9B 1950 


by a mild hydrolysis of biochanin A This 
kkone whi^ *inalysed for (air 

dried sample) and which was chanu:terized 
through a ciystallme oxime m p 222 *^ 
23X was presumed to be a tnoxyphenyl 
4-methoxyb^yl ketone On the basts of 
the constitution of biochamn A as 5 7 


dioxy 4 methoxyisoflavone a ketone obtain 
ed by its mild hydrolysis should be identical 
with 2 4 6 -tnoxyphenyl 4-methoxybenzyl 
ketone m p 192^ 93X synthesized by Ba 
ker and Robinson* and al^ by Shnner and 
Hull* This ketone was also synthesized by 
the present duthors* 1 or comparison and an 
air dried sample of it analysra for 
H |0 Ihe water of crystallization could 
be completely removed only by prolonged 
heating at lOOX tn vacuo over phosphorus 
pentoxide Thus biochanetin A proved to 
be different from the synthetic ketone 
In *1 recent experiment m which a larger 
quantity of biochanin A (1 gm) was hvdro 
Ivsed iindei slightly cMerent conditions 
details of which will be published later two 
crystallint ketones were obtamed by frac 
tional crystallization of the phenohe part 
of the hydrolysis products through duuU 
alcohol The more soluble fraction yielded 
a ketone mp IM'^C identical with bio 
chanetui A The less soluble fraction on 


repeated crystallizations from dilute alcohol 


finally yidded a product m p 192° 93X 
which analysed to Ci^| 40 g HgO On dry 
ing at 10O°C tn vacuo over phospbarm 
pentoxide for 5 hr it lost 1 molecule of water 
and analysed for CjiH^gOi It did not 
depress the meltmg point of a synthetic 
sample of 2 4 6 -tnox 3 q>henyl 4-methoxy 
benzyl ketone and thus proved to be identical 
with the latter With the isolation of tins 
ketone through the hydrolysis of biochanin 
A a so far mexplicable point in regard to the 
constitution of biochanm A has been account 
ed for 

Work on further eluadation of the 
constitution of the ketone biochanetm A 
IS in progress 
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Studies in the Chemotherapeutic Derivatives of 
Acridine Series: Part I—Some Derivatives of 
2-iodo-7-methyl-9-substituted Aminoacridines 

SURJIT SINGH & MAHAN SINGH 

East Punjab University & C S I R Chemical Laboratories, Delhi 


A number of 2-iodo-7-methyl-9-eubetituted aminoacridines 
have been aynthesUed with a view to study their antiseptic pro¬ 
perties 3-lodo-7-methyl-9-chloracrldlne has also been condensed 
with /^-anlsidlne• ^phenetldlne, ^toluldlne, 3-amlnopyrldlne. 
3-amlnopyrlfnldlne and p-xylldlne Preliminary tests show that 
3-lodo-7-metfayl-9-amlnoaciidine Inhibits the growth of Staph 
aureus, B Colt, B flexvter and B subtits In a dilution of 1 80,000 


A cridine denvatives have been suc¬ 
cessfully used in the treatment of 
vanous infections which include those 
due to B Proteus vulgans, 

shtga, flexner^, Brucella^, Plasmodium vtvdx*. 
P falc%parm, Leshtmomsis*, Leptospira^ and 
the common pathogens, Staph aureus^, and 
Stre^ haemolyticus Use of acnilavine and 
proflavine and, recently, of 9 amino acn- 
dine*has revolutionized the antiseptic surgery 
Since the introduction of atebnn by Mauss 
and Mietzsch* as an anti-malarial, several 
alLed compounds have been synthesized, 
and some of them have been claimed to be 
more active plasmodicidal agents^®»'^ Several 
compounds have been described by Singh 
e/ a/ with nuclear vanations of the chloro 
and methoxy groups in the atebnn mole¬ 
cule Nothing is known about tlieir anti- 
malanal properties, but the relative influence 
of vanous groups in the nucleus and of 
some substituents m position 9 on anti¬ 
septic activity have been desenbed by Smgh 
d al m about SO denvatives 
In view of the high activity of some of 
these denvatives, particularly against Gram- 
negative oiganisms, the synthesis of some 
more denvatives of this senes was under¬ 


taken for studying the influence of vanous 
groups in them on their antiseptic activity 
So far only one nuclear-substituted lodo 
acndine, namely 2 methoxy - 5 lodo - 9 - 
(S di-ethyl ammo a-methyl butyl) amino 
acndinc, has been described in German 
patents by Mauss*’’* and Mietzsch, and it 
has been claimed that it is an efficient agent 
for the cure of parasitic diseases of the blood 
It was, thus, of particular interest to syn¬ 
thesize some lodo denvatives and study the 
effect of iodine m the acndine senes 
Iodine and some of its organic combi¬ 
nations have been long usrf as exter¬ 
nal antiseptics More recently it has 
been shown that when the cliloro group 
in “ enterovioform " ( chloro-iodo-hydroxy 
quinoline) is replaced by iodine, the result¬ 
ant compound is a more useful therapeutic 
agent in the treatment of amoebic dysentery, 
as it IS less toxic and better tolerated 
than enterovioform"^****, while its activity 
IS of the same order In the present 
work, therefore, 2-iodo-7-methyl-9-substitut- 
ed ammo acndines were synthesized, partly 
as a parallel to the many compounds des¬ 
cribed by Smgh et al which contained a 
chloro group in position 2 or 7 The methyl 
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substituent in position 7 has been selected 
particularly because of the findings of Albert 
and co-workers**’** to the effect that the 
introduction of the methyl group in this 
senes yields products which are compara¬ 
tively more basic in character and give fairly 
stable, soluble hydrochlondes 

2-Iodo-7-methyl-9-chloroacndine was ob¬ 
tained by the nng closure of 5-iodo-5'- 
methyl-2-phenyl anthranihc acid with the 
help of phosphorus oxychlonde, the inter¬ 
mediate aad being obtained by the conden¬ 
sation of 2 5-di-iodobenzoic acid with p- 
toluidine 

2-Iodo-7-methyl-9-ammoacndine was ob- 
tamed by adding ammonium carbonate to a 
hot phenohc solution of the corresponding 
9-chloroacndme, according to the procedure 
of Albert and Gledhill* This was further 
condensed with 2-ethoxy-7-iodo-9-chloro 
and 2-chlon>-7-iodo-9-chloroacndines, to 
nve the bisacndyl compounds I and II 
Ibese compounds are of special interest as 
both halves can be taken as substituted 


9 ammo acndines 


N 

N 





•UvV 
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Further it has been shown that an un- 
aubstituted amino group imparts the greatest 
antiseptic activity to the acndine molecule 
m pcmtion 9*>‘*'** and it was, therefore, 
of interest to observe the influence of the 
acridyl radical m this respect As an 
extei^on of this work 2-iodo-7-methyl-9- 
chloroacndme has also been condensed with 
^anisidme, ^phenetidine, ^tolmdine. 2- 
aminopyndine, 2-aimnopynimdme and f- 
xylidine 

The results of studies of the antiseptic 
activities of the compounds referred to above 
will be published later It may, however, 
be stated here that 2-iodo-7'methyl-9- 


anunoacndme inhibits the growth of Sto^ 
aweitt, B colt, B JUxner and B somu 
in a dilution of 1 80,000 and that the com¬ 
pound II IS as active as the parent amino 
acndme 

Experimental 

I 2 S-Dt-todobentotc And — 53 gm of 
finely powdered 2-aiiuno-5-iodobensoic acid 
were dissolved in 300-350 c c of 12 per cent 
hydrochlonc acid by wramung, and then 
cooled slowly to room temperature The 
contamer was then placed in an ice bath and 
the contents stirred with a mechanical 
stirrer A solution of 22 gm of potassium 
nitnte m 100 cc water was then rapidly 
added to the aad solution (temp 5'’-7°C) 
When the diazotuation was complete, a 
little of the unreacted hydrochloride which 
had separated out m the course of the re¬ 
action was filtered off To the cold diaso- 
tized solution was added about 8-10 gm 
of urea to remove the excess of nitrous aad 

no colour with starch-iodide paper) 
t IS essential that there should be no free 
nitrous acid, as the lodme liberated by it is 
absorbed by the final product, which renders 
its purification difficult A solution of 
40 gm of potassium iodide in 300 cc of 
water was then added drop by drop with 
stirring to the diazotized solution, when the 
lodo complex separated out as a bnck-red 
preapitate Stimng was contmued for an¬ 
other 30 mm more after the potassium iodide 
solution had been added and the whole mass 
was then boiled for 2 hr The resultant 
light-brown to deep-yellow granular pro¬ 
duct was well washeu with water The aad 
thus obtamed was reprecipitated from its 
ammoniacal solution and crystallised from 
alcohol, when it came out in the form 
of brown rhombohydral crystals, m p, 
182*-83X (MW found 373, 
reqmres 374) 

II 5 loao - AT - p'methylphcnylanthranUtc 
And — 4gm of potassium metal were added 
in small bits to 40 cc of absolute akohtfi, 
and 30 gm (1 mol) of 2 5 di-iodobenzoic 
aad were mtroducra into the resultant 
solution The imxture was refluxed m an 
oil bath at 120X and 12 ^ (1*5 mol) of 
pure crystallised Moluidme and 15 gm 
(15 mol) of anhydrous potassmm carbonate 
were add^ to it along with 0*1 gm of copper 
powder as catalyst After refluidng for 2-3 m 
at 130'*C, the reaction mixture was diluted 
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With water, boiled (charcoal) and filtered 
hot On acidification with dilute hydro¬ 
chloric acid, a deep-green precipitate was 
obtained which was dissolved in ammonia 
and repreapitated with very dilute hydro- 
chlonc aad (Congo red) The acid thus 
obtained was filtered, dried and crystallised 
from glacial acetic acid, when it came out 
m light-green, rhombic plates (yield 27 gm . 
95 per cent) , m p ,218®-19®C ( found N, 
4 0 per cent, MW 351, CuHi.O.NI 
requires N, 4 0 per cent, M W 353 ) 
ill 2 Iodo-7-nuihyl~9~chloroacndtne — 15 
gm of 5 lodo-N-^'-methylanthramhc acid 
were refluxed with 40 c c of phosphorus 
oxychlonde on an oil bath at 120 X for 
3-4 hr, and excess of phosphorus oxy¬ 
chlonde distilled off under reduced pressure 
The contents of the flask were cooled in an 
ice bath and an ice-cold solution of dilute 
ammonia was added to it with constant 
stimng to hberate the base, which was 
filtered, washed with water and dned on a 
porous plate in a vacuum desiccator On 
crystallization from benzene, it was obtained 
in the form of golden-yellow needles melting 
at 1S1®-52®C in quantitative yield (found 
N, 4 0 per cent, Cj 4 Hi 0 NICl requires N, 3 9 
per cent) 

IV 2 Iodo-7-metkyl-9-aminoacr%dine — 
1 gm of 2 iodo-7-methyl-9-chloroacndine 
was dissolved m 10 gm of phenol and heated 
at 70*^0 m an oil bath 1 gm of well- 
powdered ammomum carbonate was then 
rapidly added to the solution with constant 
stimng and the temperature of the bath was 
raised to 120X After heating for about 
half an hour m the course of which effer¬ 
vescence had ceased, the resultant solution 
was cooled and ether added to it to preci- 

{ )itate the hydrochlonde of the base A 
ew drops of alcoholic hydrochlonc acid 
were added to it to ensure complete prea- 
pitation The hydrochlonde thus obtained 
was crystallized from absolute alcohol when 
it formed prismatic plates which were 
sparingly soluble in alcohol, even more 
sparingly so in water, and melted at 330°C 
The alcoholic solution of the hydrochlonde 
exhibits greeni^-yellow fluorescence The 
base was liberated by treating the hydro- 
chlonde with 10 per cent sodium hydroxide 
in the hot On crystallization from absolute 
alcohol and acetone, the base formed yellow 
needles sparingly soluble in alcohol and 
other organic solvents, m p, 291®-92X 


(found N, 8 2 per cent, C, 4 HiiNJ requires 
N, 8 4 per cent) 

V 2-/ocfo-7-m«fAy/-9-am»»o-(2'/(Nfo-7'- 
chhroacrtdyl ) Acrtdtne — 2 Iodo-7-methyl-9- 
aminoacndme ( 1 mol) was added to 2-iodo- 
7 9-dichloroacndine (1 mol) dissolved m 
phenol at 70°C The solution was heated 
as usual on a water bath for 4 hr and 
then ether added on to it, when the hydro¬ 
chlonde of the bisacndyl denvative preci¬ 
pitated out as a yellow powder It was 
crystallized from a large volume of absolute 
alcohol when it came out in greenish-yellow 
needles , m p . 348'‘-49°C , very spanngly 
soluble m all the usual solvents (found N, 

5 85 per cent, Cb 7H|,N|C11| requires N, 

6 26 per cent) 

VI 2-Iodo-7-fneihyl-9-(Ttodo~r-ethoxy- 
acndyl )-afninoacrtd%ne — This was pre¬ 
pared in exactly the same manner as des- 
enbed above, using 2 lodo 7-ethoxy-9- 
chloroacndine The hydrochlonde separat¬ 
ed out as greenish-yellow powder, and crystal¬ 
lized from absolute alcohol m bnght-yellow 
needles, mp, 305'"C (found N, 5 79 per 
cent, C^jiON,I| requires N, 6 15 per 
cent) 

VII 2~Iod(>’7-meihyl-9-{p*-metiwxyphenyiy 
am%noacr%d%ne — 1 gm (1 mol) of 2 lodo- 
7-methyl-9-chloro acndine was dissolved m 
6 gm of phenol by heating it on a water bath 
and 0 4 gm ( 1 5 mol) of ^anisidine was 
added to it The reaction mixture was 
heated for 4 hr at lOOX and diluted with 
ether after cooling The crude hydrochlo¬ 
nde thus obtain^ was well washed with 
ether and acetone and crystallized from 
glacial acetic acid, when it formed slender 
yellow needles , m p , 290'*-9rC 

The free base Iterated from the hydro¬ 
chlonde Math 5 per cent sodium hydroxide 
in the hot, crystsdlized from absolute alcohol 
and acetone in yellow needles, m p, 
210X 

Condensation of 2-iodo-7-methyl-9-chIoro 
acndine with ^phenetidine (VlII), p- 
toluidine (IX), 2 ammcmyndine (X), 2 ammo- 
pynmidine (XI) and 2-amino 1, 4 dimethyl 
benzene (XII) was earned out in exactly 
the same manner as desenbed in the case of 
^anisidine (see Table I) 
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TAUA 1 —a 10D0.7-MlTHTL-9-AMlN0AGRlDim 



Suutitviht at roainOM B 


MP OP 

Fonmaa 

PancniiTAOs niTnootM 



Base 

•c 

Hydrochloride^ 

«c 


i - 

Found 

Gala 

1 

p-methoiTphenyl amino (Vll) 

210 

SBOBl 

C„H„ON.I 

0 2B 

6 88 

1. 

p etboiyphenyl einlDO (VI11) 


802 

C.,H„ON,I 

6 B 

6 18 

8 

p-mathylptaenyl amino (IX) 

226 

810 11 

C„H„N,I 

8 82 

8 80 

4 

a aminopyrtdtne (X) 

230^82 

2B8 

C„H,*N,I 

B 98 

10 20 

5 

a amino pyrimidine (XI) 

286 

806 07 

CuH,.N.I 

13 86 

IS 69 

0. 

1 4 dimethyl phenyl 2 amino (Xll) 

264 

288-BO 

CuH„N,l 

8 81 

8 40 


Note All these compounds ere sperlngly soluble in water and organic solvents. 
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Studies on Shark Liver Oil: I--Concentration 
of Vitamin A by Cyclic Distillation & Chemical 
Composition of the Oil & Its Fractions 


S M PATEL & A SREENIVASAN 

Departmeni of Chemical Technology, University of Bombay 


Hatchet of shark liver oU were fracdonated In a cyclic molecular 
itlU of the falling film type at distillation pressures of 0-5 microns 
Elimination curves were obtained representing (a) per cent yield 
of dlstUlats and of vitamin A In different fractions • and (b) vitamin 
A potency per gram of each fraction. A thirty-fold concentration 
of the vitamin was obtained with three cycles at 180°-300°G. 

The mixed fatty adds of the whole as well as fkactlonated 
oils were separated Into the saturated and unsaturated compo¬ 
nents and the latter characterised Unsaturated fatty acids 
constituted 55-70 per cent of the total mixed fstty adds and were 
highest In the residual oil and lowest in the fraction collected 
between 180°-300°G 


C OMMERCIAL production of vitamin 
A by synthesis has been a recent 
development'"* and fish liver oils, 
therefore continue to be the main 
source of the vitamin Its concentration 
by molecular distillation^ has been put 
widely mto practice by the patentees*"® who 
hold the monopoly for the process An 
account is given here of the results obtained 
on the distiUabxIity of vitamin A from lots of 
Indian shark liver oil using a laboratory 
type of this still and of the physical and 
chemical constants of the distillate fractions 

Expsrimsntal 

Apparatus, Materials & Methods — The 
apparatus used was a cyclic falling film still, 
DPI, type CMS-1,000, which is an improve¬ 
ment of the one described by Hickman* 
Vitanun A determinations were made by 
tmtometnc (Lovibond) or spectrophoto- 
metnc ( Klett-Summerson ) measurement of 
the blue colour with the Cair-Pnce reagent'* 
Conversion of blue umts per gram of oil to 
international umts was effected by use of 
the factor 3 based on the average of ratio 
obtained from biological assays" 

The samples of shark liver oil used were 
either prepared in the laboratory from fish 
h vers by the process of Sarangdhar'* or obtam- 
ed from the Director of Fishenes, Bombay 
Working of the Still — Preliminary degas¬ 
sing of charge was done by r^ulatmg 


the speed with which the dustillant was 
admitted to the upper reservoir of the still 
under evacuation by the fore pump alone 
The liquid, once taken in, was allowed to 
run down into the lower reservoir and then 
pumped upwards through the pre-heating 
tube whence it spread over the evaporator 
Both pre-heater and the evaporator were 
heated to 60°-100®C to assist in the final 
degassing Usually one complete cycle over 
the evaporator with a distillmg temperature 
of and a pressure of 50-100 

microns was sufficient for complete degassing 
Degassed material was kept separated by 
setting the ball valve between the reservoirs 
When the oil had been degassed and the 
Piram gauge indicated a steady pressure, 
the Booster pump was started followed, a 
few minutes later, by the condensation pump 
In the interim, the feed rate was adjusts 
to 7-8 min per 100 c c of the oil by raismg 
or lowering the magnet jaws as necessary 
The heat input to the evaporator and 
pre-heater were slowly altered until a desired 
distillation rate for the first cut was obtained 
The heater voltage was then so adjusted that 
the distilling temperature was at the closest 
lOX mark and subsequent fractions were 
taken at suitable (20X) intervals The 
pre-heater temperature was maintained 20®- 
30®C below that of the evaporator 
Preliminary Tests — To study the concen¬ 
tration of vitamin A from Indian shark liver 
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oilfl by the falling film cycbc still, several 
jnlot distillations were carried out 300-400 
gm lots of the oil, free from moisture, dust 
or other tissue particles, were taken Each 
cycle usually took 40-50 min and the 
working pressure maintained was 0-5 microns 
4 fractions were collected m the order 
(i) below 180°C . (ii) 180'*-200‘’C . (m) 200®- 
20®C . and (iv) 220°-40®C , these temperatures 
were fixed after trials not reported here 
Representative results are given m Table I 


TABLE I — DUniXABlUTY OF VITAMIN A IN 
SHARK LIVER OIL 


Feactiom 

Btch 1* 

Yield 

Potency 

Total 


lini 

lU/mn 

POTENCY 

Oiiffliial ihark liver oil 

18ft ft 

21,7 AO 

1 U 

40,34 826 

Below IWrC 

10 A 

48,fi00 

4,60,760 

isfr-otrc 

0 3 

1 81,ft00 

11 80 060 

too* sire 

48 0 

45,000 

10,86,000 

S2(r 4(PC 

S4 ft 

18 7fi0 

0,87,ftOO 

Knidual oil 

72 S 




Note Total vitamin A ncoveml » 41,40 200 I U 
% loia In (1) oil ncovrry H 1 
(U) potency •> oil 
*OQ eitracted in tbe laboratory 


Fraction collected between 180®-200®C 
gave the highest vitamin A potency which 
in different latches vaned from 5 to 18 times 
that of the original oil To get higher con¬ 
centrates of vitamin A, the penod for each 
cycle was reduced to 35-40 mm and the 
oil was cyclized more than once at each 
temperature range except for the last fraction 
( 220®-40®C) Under these conditions, a 
thirty-fold concentration of vitamin A could 


be effected Representative data are given 
m Table II 

There exists no relation between the 
yield of the concentrate at definite tempera¬ 
ture ranges and their correspondmg potencies 
With all batches, however, more than 50 
per cent of the vitamin A is recovered in the 
fraction collected between 180°-200°C A 
single cycle at this temperature range gives 
about 30-33 per cent recovery of vit^in A 
With 3 and 4 cycles, recovery amounts 
to about 60 per cent and 70 per cent resoec- 
tively of the total Recovery is, thereiore. 
greater as the number of cycles are mcreased 

Attempts were made to increase the 
number of cycles at this particular tempera¬ 
ture range (180®-200®C) to get the highest 
possible recovery of vitamin A but there was 
practically no distillate yielded after cycliz- 
mg 4 times Concentrates of the first two 
fractions were very viscous and a hot air 
blower had to be employed m collecting 
these 

In the expenments reported hitherto, the 
distillates were collected m the same sample 
bottle with repeated cyclization at the same 
temperature range and the potenaes of the 
mixed distillate at each temperature range 
were measured In the follovung expen¬ 
ments ( Table III). the distillations were 
earned out as before but the fractions, at 
the same temperature range in each of the 
different cycles, were collected separately. 

Successive cyclization at the same tempera¬ 
ture range under identical conditions of 
distillation yields decreasing amounts of the 
concentrates This observation does not 
hold good when the temperature of distilla¬ 
tion IS below 180®C, where the distillate 


TABLE n —GYGLIG DUTILLATlON OF EHARK UVER OIL 
BtiUk ft* 


Fbaction 

No OP 

NaTUBE & COLOUB or 

Yield 

Potency 

Total PortNcr 


CYCLE* 

DltTILLATB 

flD 

lU/fin 

lU 

Orifinal ahark liver oil 


ReddMi bfowD liquid 

400 0 

86,000 

138,60,000 

Below 180"C. 

2 

Deep reddiah brown, leiiii-eoHd 

7 0 

1,88,760 

1830360 

180-200*C. 

8 

Reddlih brown vlicoua liquid 

18 0 

6^6,000 

8836300 

200“ 2(rc 

2 

Yellow with elifbt roddlth tinfe, 
liquid 

30 0 

1,16,000 

8430,000 

tt0*40*C 

Raaldual oil 

1 

Pale yellow liquid 

Dark brown liquid 

60 0 

878 7 

11,876 

6,08.760 


Note Total vlumla A reooverad l.Sl,6ft,000 I U 
% IcMi in (i) oil lao overy — 2 I 
(U) potency » 0 81 

* Courtiiy Director of PblieriM, Bombay 
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0l - -------— 

< uo iie-wi ioo*tto m-iM 

tmpBrabfrs ^ 

Fia 1 — PSR CENT YIELD OF VITAHIN V0rSUt 
TEMPERATURE 

0-0-0, Batch 3, x-x-x, Batch 4, A-6-A, 
Batch 6, Batch 8, *«-•, Batch 9 


collected dunng the second cycluation is 
more potent This would mean that below 
180”C, with recyclization, less of mert 
matenal distils of! with vitaimn A, the 
reverse being true above 180”C 

Ehmtnahon Citrve — The expression of the 
intrinsic rate of distillability as an elimina¬ 
tion curve has been discussed by Hickman” 
and by Embree^* Such curves derived from 
protocols similar to those m Tables I to III 
are given m Figs 1 to 3 and relate to (i) the 
percentage yield of vitamin A m each frac¬ 
tion . (li) vitamin content per ^ram of each 
fraction, and (lii) percentage yield of distil¬ 
late, all of them plotted against the tempera¬ 
ture of distillation 

Maximum yield of the vitamm is obtamed 
at the temperature range 180”-220”C, but 
with increase m rate of distillation and 
repeated cyclization, the carves are shifted 


to the left giving a maximum vitamm yield 
at lower temperature (180°-200°C) and 
showing, therefore, that substances have no 
fixed boiling pomts m high vacuum** 

Cbemlcal Composition of the Oil ft 

Its Molecnlsrly Dlstlllsd Fractions 

Quahtative information on the fatty acids 
of fish oils has been given by Tsujimoto** 
and Toyama and Tsuchiya” Hilditch and 
Houlbrooke** have made a study of the 
composition of fatty acids present as 
glycerides in Elasmchranch oils Analytical 
data rdatmg to shark hver oils are reported 
by Kuu** and by Gaijar” 

The studies reported here were undertaken 
pnmuily with a view to ascertammg the 
relationship, if any, between the relative 
rates of vitamm A destruction on the one 
hand and the composition of the oil and of 



Fio 2 — POTSMCY ( VITAMIN A PSS OSAM ) VtTtUt 
TSMraBATUBS 

0-0-0, Batch 3, x-x-x. Batch 4, A-A-A. 
Batch 6, Batch 8, Batch 9 
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0 1 >0 u n u 

IlfflaU ft MftlllaU 


Fig 3 — Per cent yield of distillate versus 
TtUPERATURE 

0-0-0. Batch 3 x-x-x. Batch 4 . 

Batch 8. A- A- A. Batch 6. Batch 9 

its vanous molecularly distilled fractions on 
the other 

Specific gravity and refractive index 
determinations were made using a pykno- 
meter and a Billingham and Stanley refracto- 
meter respectively Melting points were 
ascertained by the pellet method of Koch 
et al^ lodme vdues were determined 
employing the pyndme sulphate bromide 
method of Bolton*^ and peroxide numbers by 
Wheeler's procedure** AOC S methock 
were adopted for acid and saponification 


values and for the detenmnation of non- 
saranifiable matter** 

The soap solution, after extraction of the 
unsap>onifiable fraction, was used for the 
separation (by addition of acid) of the 
mixed fatty acids, the latter being extracted 
by successive smaU amounts of ether The 
mixed fatty acids were then separated mto 
"sohd” and "liquid” fatty acids by Twitch- 
ell's procedure** The melting pomts, iodine 
numbers and acid values of the fatty acids 
were determined as above Mean molecular 
weights of the saturated and unsaturated 
fatty acids were calculated from the corres¬ 
ponding acid numbers by use of the formula 
M= where M is molecular weight in 
grams and a is number of cc of normal 
potassium hydroxide required to neutralize 
1 gm of fatty acid 

All determinations were carried out in 
dupheate 

Results — The data obtained with a sample 
of shark liver oil and its molecularly distilled 
fractions are recorded in Tables IV and V 

Specific gravity decreases with mcrease in 
boiling pomt of the distillate except for the 
residual oil which has got the highest specific 
gravity The melting pomt of the fraction 
distillmg between 180®-200X is the lowest 
while the fraction distilling below 180X has 
the highest melting point Since the potency 


TABLE m — OONCENTRATION OF VITAMIN A IN INDIVIDUAL GYCU8 

B^Uk 10 * 


PaACTIOM 

CVCLI 

Tihb 

NATuai ft coLoua or 

Yield 

POTBMCV 

Total 

Total 



min 

DtlTlLLATB 

gm 

1 U/ffn 

rOTBMCY 

I u 

rOTEHCV 

I U 

for each stsge 

Oi^lnal shark liver 



Reddish brown lUiuld 

402 0 

28,000 

1,87,78,000 

1,87,78,000 

Belov latrc 

lit 

95 

Deep reddish brown, leml 

8 5 

1,95,000 

832,500 



tnd 

85 

■olid 

do 

2 2 

4 12,500 

9,07,500 

15,90,000 

10O»2OC»*C 

lit 

84 

Reddish brown viscous 
UqiUd 

do 

3 8 

7 20 000 

28,79,000 



Sad 

84 

8 2 

7,05,000 

2838300 



Srd 

38 

do 

a 2 

7,05,000 

82,58,000 

71,91,000 

8U0*2(rc 

lit 

32 

Yellow with slight reddish 
tinge, liquid 

18 5 

1 44 000 

19,44.000 



Sad 

31 

do 

11 0 

1,19,000 

1839,000 

81,58300 

280*40*C. 

lit 

80 

Pale-yellow liquid 

81 2 

23.426 

14,41,125 

14,41,125 

Residual oU 



Dark brawn liquid 

888 6 





Notb Total vtUmlD A raeovend « 1,35 23,135 1 U 
% loM in (I) oU recovery - 1 42 
(II) potency — 1 82 


* OU eitracted in the laboratory 
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of Vitamin A m the fraction distilling between 
180°-20()°C IS the highest, it would follow 
that the vitamin A is associated mainly with 
the non-steanne fraction of the fish oil This 
fraction also has the highest refractive 
index The free fatty acids content is the 
highest in the fraction distilling below 180T 
A comparison of the acid values for the 
various fractions with the original oil would 
suggest that there has been an amount of 
dissociation of glycerides dunng distillation, 
p^ticularly in fraction distilhng below 180X 
The percentage of unsaturat^ fatty acids 
in the glycendes is the lowest m the fraction 
distiUi^ between 180°-200X Saponifica¬ 
tion value IS low and the unsaponifiable 
fraction high in the distillate below 180°C, 
while the corresponding values for the 
fractions distilling between 180°-240X 
are intermediate t^tween these values and 
those for the original and the residual oils 
Peroxide number is high m the fraction 180°- 
200°C corresponding to the original oil while 
with residual oil it is low lo^e value of 
unsaponifiable matter is the highest m 
fraction distilling up to 200°C and the lowest 
in the fraction distilling beyond 200X 


In general it would seem that the physical 
and chemical characteristics of the fraction 
distilling below 180X are rather disUnct 
from those distilhng above this tempera¬ 
ture 

A comparison between the characteristics 
reported here and the distnbution as well as 
stability of vitamin A in the vanous fractions 
IS made in a further communication 

Summary 

(1) Batches of shark liver oil have been 
fractionated in a cyclic molecular still of the 
falling film type Distillation pressure was 
maintained at 0-5 microns The fractions 
collected were (i) below 180°C , (ii) 180°- 
200°C , (ui) 200°-20°C , and (iv) 220°-40X, 
limiting to one cycle for each fraction 
Fraction 180°-200°C was the most potent 
m vitamin A content Concentration of 
vitamin A obtamed was 5-18 times The 
different batches of oil behaved alike m 
respect of their vitamm A fractionation 

(2) Repeated cychzation was earned out 
at each temperature range except for the last 
fraction (220°-40“C) to get higher concen-* 
tration of vitamin A A thirty-fold conccn- 


TABLI 1V>-PIIY8IGAL A CHEMICAL CONSTANTS OF MOLIOULARLY DISTILLED niACTIONS 
INGLUDINO ORIGINAL St RESIDUAL OILS 

Fraction Sr cr M P Ref Acid Iodine Saf Uniafoni Peroxide Iodine 

AT 28^ ) INDEX AT NtlMlEN VALUE HUHRER PTARLE NUMBER VALUE OF 

S 8 ”C (sm./] 00 giii) (mg/gm) matter, (mUliraolcE, umeafoni 

% kg) fiable 

MATTER 
(gOL/lOO gm.) 


Or^InRl thark liver 

0 

0124 

19 

0 

1 

471 

1 

11 

114 

21 

177 

3 

0 

74 

14 

21 

50 

2 

Balow 180X. 

0 

MIO 

26 

5 

1 

488 

88 

83 

119 

28 

84 

2 

40 

9U 

6 

38 

131 

9 

INF tocrc 

0 

910S 

17 

0 

1 

491 

8 

M 

121 

18 

133 

2 

31 

02 

14 

00 

128 

5 

ioo-»rc 

0 

9128 

23 

0 

1 

472 

3 

30 

88 

67 

121 

7 

37 

52 

6 

78 

81 

9 

tsir m: 

0 

9084 

22 

0 

1 

487 

2 

83 

86 

63 

130 

9 

33 

97 

4 

10 

58 

U 

RnJduBl oil 

0 

9287 

18 

0 

1 

471 

2 

91 

118 

86 

181 

3 

3 

11 

1 

95 

59 

9 


TABLE V —PHYSICAL Ifc CHEMICAL CONSTANTS OP MIXED,_^TURATED * UNSATURATED PATTY 
ACIDS OP MOLBGULARLY DISTILLED FRACTIONS INGI^INO ORIGINAL Jk RESIDUAL OILS 


Fbaction Mixed fatty acidi Saturated fatty acide Umsaturated fatty acidi 

- -^ _-- ^ —- - —- Am — 


Mixed 

M P 

Iodine' 


MP 

Iodine 

Add 

Mean 


Iodine 

Add 

Mean' 

fatty 

(“C) 

value 

CC) 

value 

number 

mole- 

mTxed 

value 

number 

mole 

RCfdl. 

% 

loS^ ) 

fatty 

Bckb 

lo5^ ) 

(DM/ 

m) 

cular 

wdfbt 


{mg./ 

gm) 

colar 

weight 


Original thark liver oil 

88 

82 

86 

0 

90 

40 

41 

02 

60 

0 

18 

00 

200 

0 

207 


00 

20 

122 

78 

107 


334 

8 

BeknrlSOX. 

U 

00 

88 

0 

84 

05 

44 

80 

51 

6 

14 

00 

210 

0 

too 


67 

03 

134 

20 

100 


558 

1 


60 

00 

41 

0 

141 

04 

47 

81 

52 

0 

7 

08 

212 

8 

203 


58 

40 

104 

81 

00 


021 

6 

to(rfo*c. 

M 

04 

40 

0 

50 

40 

48 

00 

40 

0 

8 

07 

214 

3 

Ml 


50 

00 

lot 

M 

103 


200 

0 

tao-4(rc 

59 

40 

89 

0 

72 

08 

30 

60 

04 

0 

8 

50 

215 

8 

£60 


07 

70 

90 

84 

193 


280 

5 

RMldiua oil 

89 

70 

85 

6 

109 

80 

33 

88 

52 

0 

8 

82 

206 

0 

200 


71 

70 

185 

00 

104 


S40 

4 
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tration of the vitamin was obtained with 
three cycles at ISO'^-ZOOX 

(3) The distillates at the same temperature 
range m each of the different cycles were 
collected separately and their potencies 
measured It was observed that the fraction 
below ISO^C collected during second cychza- 
tion was more potent m vitamm A content 
than the one collected during the first cycle , 
above 180°C the potency of the fractions 
decreased in the order in which they were 
collected 

(4) Successive cycluation at the same 
tem^rature range yielded decreasing 
amounts of distillates There was no rdation 
between the weight of the oil taken, the 
yield of fractions and the potency of vitamm 
A at each temperature range for different 
batches of oil 

(5) Ehmmabon curves are shown repre- 
sentmg (a) per cent yield of vitamm A m 
each fraction, (b) vitamm A content per 
gram of each fraction, and (c) per cent yield 
of distillate, all of them plotted against 
distillation temperature 

(6) A detailed examination is reported of 
the physical and chemical constants of 
shark hver oil and its molecularly distilled 
fractions mcludmg the residual oil 

The mixed fatty aads of the whole as 
as fractionated oils were separated mto 
the saturated and unsaturated components 
and the latter studied for their characteristics 
Unsaturated fatty acids constituted 55-70 
per cent of the total mixed fatty aads and 
were highest in the residual oil and lowest in 
the fraction collected between 180®-200®C 
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Autoxidation & Keeping Quality of Lemon- 
Grass Oil & the Influence of Some Anti¬ 
oxidants on the Stabilization of Citral in It 

S M BOSE. C N BHIMA RAO & V SUBRAHMANYAN 
Department of Btochennsiry, Indian Instiiide of Science, Bangalore 

L^mon-graM oU U susceptible to the loss of citral and germlddal 
property on storage The rate of deterioration Is comparatively 
faster in puri6ed oil than In crude oils 

Lemon-grass oil is subject to easy autoxidation. The amount 
of oxygen absorbed by lemon-^rass oils during storage has been 
quantitatively measured at dilrerent states el autoudadon and 
it has been demonstrated that the fall citral and bactericidal 
potency is principally due to the autoxidadon of the oil 

The comparative efficiency of a large number of andoxidants 
has been determined with rerarence to lemon-grass oil by measur¬ 
ing the ‘*inducdon period" of the oil treated with and without 
antioxidants by the accelerated oxygen-absorpdon method The 
synergedc eflm of suitable combinations of antioxidants has also 
bMn studied 

Ethyl or a-propyl gallate, in conjunction with citric or tartaric 
add, appear to be the best antioxidants so far examined. 

E ssential oils are susceptible to that the oil LS subject to easy autoxidation 
autoxidative detenoration and tend resulting in the loss of citral and bactenadal 
to detenorate in colour and perfume potency Attention has been directed to 
and lose their active coastituents prevent or arrest this destructive autoxida- 
dunng storate These changes are rapid tion of the oil and to stabilize the citral m it 
under tropical conditions The autoxidation The use of antioxidants m fixed oils and 
of essentud oils is believed to be due to a fats is common and it appears that equally 
breakdown at the double bonds of the un- good effects may result from their use m 
saturated constituents with the formation of essential oils The chemical antioxidants 
oxidation and decom^ition products for fats and oils can be broadly classified as 
During the course of our mvestigation on (1) acxiAype, viz several organic and in- 
the germicidal property of lemon-grass oil, organic acids* like citnc, ortho-phosphonc, 
It was observed that lemon-grass oils deteno- etc , (2) phenolic, viz hydroqumone*, pyro- 
rated m their atral content and delicate gallol*, gallic acid and alkyl ^Ilates* and a 
perfume on keepm^ and the bactericidal host of others and (3) niirogmons, viz 
efficiency of the disinfectant preparations amino acids* like tyrosine, glycine, etc , and 
made out of stored oils was appreciably their esters and aromatic anunes* ^ Among 
lower than that of the original oils In a the natural antioxidants, cereal flours*, 
previous communication^ it has been shown especially oat and soya-bean flours and their 
that the atral content of lemon-grass oil and extracts, have gained more prommence 
its disinfecting power are very closely related Very little work has been done on the 
and that all other conditions being identical, practical apphcation of antioxidants in 
the latter is directly proportior^ to the preventing detenoration of essential oUs, 
concentration of the former. PyrMallol and hydroquinone have been 

With a view to finding out the pnnapal found to be capable of preventmg oxidation 
cause of the detenoration of atral in lemon- of turpentme oils* A muture of wheat 
grass oil as also of the concomitant loss of its oil and hydnx^omone is very effective 

germiadal power and perfume, expenments m retarding the oxidative detenoration of 
on the autoxidation of lemon-grass oil have lemon and orange oils^* Addition of cate- 
been conducted and it has been demonstrated chol to peppermint oil^^ has been reported 
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to prevent the loss of the chief constituent, 
menthol Chlorophyll has been mentioned^* 
as a suitable antioxidant for citral Crude 
cane or beet sugar has been reported^* to 
have stabilizing action on essential oils 
Musher^^ has recommended the use of 
extracts from divided oats, maize or barley 

The synergetic effect of certam mixtures 
of mhibitors has also been reported The 
synergetic effect is generally achieved**'* 
by the use of a combination of an antioxidant 
of phenohe character with an acid-type 
mhibitor Combinations of antioxidants 
such as those (a)'* of a phosphorus compound 
like phosphoric acid and a polyhydroxy ben¬ 
zene or (b)'’ of a sugar” and a phenolic 
compound have been found to exert syner¬ 
getic action on the stabilization of essential 
oils 

In addition to havmg high antioxygenic 
power, an antioxidant for lemon-grass oil 
to be used m dismfectants must be suffi¬ 
ciently soluble or dispersible m it, should 
maintain the ongmal content of citral with¬ 
out affecting its normal colour and perfume 
and without exertmg any toxic action to the 
human tissue and should be easily available 
and cheap In the present study, the com¬ 
parative efficiency of some of the commonly 
used and cheap antioxidants, singly as well 
as in suitable combinations, have been 
assessed with reference to lemon-grass oil 
and to the stabilization of its active consti¬ 
tuent, citnd 

Experimental 

Two crude samples of lemon-grass oil 
which were freshly distilled on a commercial 
scale were filled in brown glass-stoppered 
bottles and stored at room temperature 
( 18°-35®C) Portions of the same samples 
were again steam-distilled under laboratory 
conditions, dried over anhydrous sodium 
sulphate and stored under identical condi¬ 


tions The samples were kept under obseiv 
vation for two years and periodically 
exammed for atrd content and Rideal- 
Walker coeffiaent Citral was estimated by 
the standardized method of hydroxylanune 
hydrochloride'* As mentioned m the pre¬ 
vious communication**, emulsions were pre¬ 
pared under identical conditions by using 
1 per cent of the oil to be tested, 1 per 
cent potassium oleatc as the emulsifying 
agent and 0 5 per cent potassium carbonate 
as the stabilizer and examined for the R-W 
coefficient against B typhosus The results 
are given m Table I 

As mentioned before, the loss of citral and 
germicidal potency in lemon-grass oil on 
storage may be due to autoxidation takmg 
place in the oil With a view to demons¬ 
trating the influence of autoxidation on the 
citral content and bactencidal efficiency of 
the oil, experiments on oxygen absorption 
were earned out under controlled conditions 

A simple apparatus was set up for measur¬ 
ing directly the exact volume of oxygen 
al^rbed in an oil A conical flask ( 250 c c) 
with a circular hp for mercury seal was 
connected by a ground-m-glass stopper to 
a two-way stop-cock This was conveniently 
made from an lodination flask by opening 
the seals of both the top and the bottom of 
the ground-m-glass stopper and connectmg 
its top to a two-way stop-cock One arm 
of the stop-cock was bent and connected to 
the bent top of a graduated tube, held 
perpendicularly, which was obtained from 
the graduated section of a 25 cc burette 
The tube was sealed at the lower end and 
was attached near the bottom to a side tube 
which was connected by a suitable length 
of pressure tubmg to an adjustable-height 
mercury bulb 

5 gm of od were accurately weighed mto 
the flask which was then closed and mercury- 
sealed The flask as well as the giaduatra 


TABLB 1 —FALL OF CITRAL * OBRMIGIDAL POTENCY IN LBMON-ORASS OIL ON NORBfAL STORAGE 


Lemon oeaii oil 


(B) Crude 
3A) Re frteam 

dlaUUed 
(10) Crude 
jlOA) Re ■team 


PiEiOD or aroBAOB 

■«- - 


m 

• ID 

Dntha 

IS nonUti 

_ A _ 

18 moatha 

_jk_ 


Umoc 

itha 

atral R W 

'atrml 

R W' 

^atral 

R W ’ 

citral 

R W' 

atrd 

R W 

Loea o( 

% 

coefl 

% 

coefl 

% 

coefl 

% 

coefl 

% 

ooefl. 

dtraL, 

% 

7A 2a 

12 5 

71 70 

0 5 

OS 14 

6 

51 01 

8 

80 15 

1 

40 0 

H4 20 

10 5 

75 00 

18 

08 SI 

8 

48 80 

5 
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58 7 

HS 04 

14 

74 40 

IS 

05 41 

0 

5S 80 

5 

41 S8 

8 

40 8 

87 43 

17 6 

77 50 

13 

04 00 

10 

48 08 

0 5 

85 81 

8 

50 0 
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TABLE n —03CY0BN ABS OBPTI ON B LOU OB 
dTRAL * OBKMIGIOAL FOTBNOY IN GRUDB * 
PUUnBDLBMON-ORAUOlLSl 6 0M.0r0ILUUD 


Period or 

Weiout or Citral 

R W 

■xpoat/». 

oevoeh 

% 

coErr 

hr 

AEiOREBO, 




■m 



Sminpla 9, crude (I P lA min ) 



0 


78 28 

12 5 

49 0 

0 0860 

67 01 

10 

64 

0 0788 

66 28 

8 

lU 

0 1068 

40 01 

5 

IBb 

0 1478 

24 58 

2 6 

S96 

0 1813 

11 41 

<1 

Sample 8A, purlOed (1 P 25 min) 



0 


84 20 

16 5 

11 

0 0840 

71 40 

15 

58 

0 0710 

86 28 

12 

87 

0 1007 

80 86 

7 

120 

0 1401 

24 68 

8 6 

186 

0 1831 

14 08 

<1 

Sample 10, crude (IP 40 mia) 



0 


82 04 

14 

46 

0 0886 

72 10 

18 

88 

0 0777 

50 83 

10 

141 

0 1180 

41 81 

6 

186 

0 1517 

27 57 

3 

248 

0 1874 

16 88 

1 

Sample lOA, purified (I P S6 min ) 



0 


87 43 

17 5 

80 5 

0 0370 

76 04 

15 

85 5 

0 0778 

60 18 

12 

88 

0 1127 

41 48 

8 

128 

0 1606 

25 25 

3 

104 

U 1807 

12 25 

<1 


* I P period dtiriof which there it no cbeorpCion of oxffen 


tube were evacuated to a veiy low pressure 
from a Cenco pump and then filled with oxy¬ 
gen The flask was half immersed in an oil 
thermostat previously adjusted at 37®C ±02 
Any excess pressure was released by momen¬ 
tarily opening the stop-cock With the 
absorption of oxygen, the mercury column 
gradually rose up The heights of the 
mercury column (after being adjusted for 
atmosphenc pressure) and b^metnc read- 
mgs were noted at suitable intervals and the 
weight of oxygen absorbed was calculated 

A possible disadvantage of this method is 
that the rate of oxygen absorption may be 
influenced by pressure changes To obviate 
this, the system was penodically re-adjusted 
by admitting more oxygen mto the reaction 
flask and occasionally the flask was taken 
out of the oil bath, evacuated after cooling 
the oil and refilled with oxygen To test 
whether the absorption of oxygen is com¬ 
plete, the flask was evacuated[ and refilled 
with fresh oxygen. 

The loss of atral and germiadal potency 
m the oil were studied at five different stages 
of autoxidation In the first experiment of 
each set, the sample of oil was allowed to 
absorb the maximum amount of oxygen and 
in the other four experiments the periods 


of exposure were so controlled as to obtain 
four samples of od saturated with approxi¬ 
mately one-fifth to four-fifths of the total 
amount of oxygen absorbed m the first sample 
Each sample was analysed for citrai content 
and R-W coefficient as before The results 
are given in Table II In all the expenments 
the initial penod during which there was no 
absorption of oxygen was also noted 

It 15 obvious from the above table that as 
the absorption of oxygen proceeds, the citral 
content and bactencidal efficiency of the od 
detenorate 

The influence of most of the acid-type, 
phenohe and mtrogenous antioxidants on the 
retardation of autoxidation of lemon-grass 
od was studied by measuring the induction 
period of the od treated with and without 
antioxidants by the oxygen-absorption 
method** To accelerate the rate of oxygen 
absorption, thin layers of od were expos^ to 
oxygen in a closed system and mamtamed 
at 3TC ±02 under the usual thermostatic 
control The rate of oxygen absorption was 
recorded by means of pressure changes as 
mdicated by an open-type mercury mano¬ 
meter 

Most of the phenohe antioxidants were 
soluble m the od and others which were 
insoluble were suspended m it in a fine state 
of division by tnturation m a mortar The 


TABLE ni —EFTBCT OF SOME ANTIOXIDANTB ON 
AUTOXIDATION OF LEMON-GRASS OIL 


Antjojkidants added & 

CONCENTRATIOll, 

% 

Control 

OerUc add (0 M) 

Citric add (6 00) 

Tartaric acid (0 06) 

Malooic aad (0 06) 

Maklc add (0 06) 

Suodnlc add (0 06) 

SaUcyllc add (0 06) 
OrCh^phoapboric add (0 06) 
Glydiu (0 06) 

GluUmic add (0 06) 
TyrDtlna (0 06) 

Cano augar (0 06) 

Rftordnol (0 06) 
a naphtho (0 06) 

B-napbtliol (0 06) 
HydmulDOiie (0 06) 
Fyrof^lol (0 00) 
Fyrocatachol (0 06) 
PhiofXMludao} (0 06) 

Tbymd (0 06) 

Tannic «dd (0 06) 

GaUlc add (0 06) 

Mcthyi (allato (0 06) 

Ethyl gallAto (0 06) 
ti<propyl callato (0 06) 
la-DUtyl gallate (0 06) 
/ao-bu^T nlUto (0 06) 
n-amyl lulate (0 06) 
rao-amyi lallate (0 06) 


Induction Pnotection 


PERIOD, 

min 

FACTOR 

35 

41» 

0 14 

110 

1 14 

115 

2 28 

50 

0 42 

38 

0 00 

40 

0 14 

35 

0 00 

65 

0 57 

88 

0 no 

70 

1 00 

36 

0 00 

45 

0 28 

40 

0 14 

50 

0 42 

35 

0 00 

205 

4 85 

825 

8 28 

165 

3 71 

75 

1 14 

85 

1 42 

116 

2 28 

125 

2 57 

155 

8 42 

200 

7 28 

270 

6 71 

256 

6 28 

225 

6 U 

180 

4 14 

100 

4 42 
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Fio 1 — Retardation of autoxidation in 

LEHON-GRAS8 OIL BY ANTIOXIDANTS 

1 Control , 2 hydroquinone ( 0 006% ) , 3 
butyl gallate ( 0 006% ) . 4 w-butyl goilate ( 0 006 
% ) , 5 B-propyl gallate (0*006% ) 6 ethyl 

gallato ( 0 006% ) . 7 pyrogallol ( 0-006% ) , 8 
hydroquinone (0*06%)+ citnc acid (0*03 %)• 

9 »o-butyl gallate ( 0*06% ) + citnc acid ( 0*03%), 

10 n butyl gallate (0 06% ) + citnc acid ( 0*03% ), 

11 B-propylgallate ( 0*06% ) 4 citnc acid ( 0*03%) , 

12 etny! gallate (0 06% ) + citric acid (0*03% ) 
and 13 pyrogallol ( 0-06% ) + citric acid (0 03% ) 

same sample of re-steam distilled oil (citral 
content, 87 43 per cent) was used through¬ 
out all the expenments on antioxidants 
The induction pcnods were deternuned from 
the curves drawn with time in minutes as 
abscissae and the difference of mercury 
levels m cm as ordinates The protection 
factor was calculated as the ratio of the 
mduction period of the oil treated with 
antioxidant to that of the untreated oil 
minus one The results are summarized in 


Table III and a few of the important curves 
are shown in Fig 1 

With a view to studying the synergetic 
action of antioxidants on lemon-grass oil, 
a few promismg antioxidants were chosen 
from Table Ill and the suitable mixtures 
were tested for their efficiency as before. The 
results are summarized in Table IV and a few 
of the important curves are shown in Fig 1 

Expenments, as conducted above, on the 
absorption of oxygen by the oil and its 
retardation by the incorporation of a single 
or mixtures of antioxidants provide a rapid 
method for assessing and comparing the 
efficiency of antioxidants Further, to deter¬ 
mine to what extent protection is afforded 
by these antioxidants to stabilize atral m 
the oil, the results of the above expenments 
were applied to the storage of lemon-grass 
oil with some of the more promising anti¬ 
oxidants 

The same sample of oil used in the fore¬ 
going expenments was employed, and 0 5 c c 
of the control and protected sample was 
measured out into 50 c c amber-coloured 
bottles with tight fitting stoppers sealed with 
rosm-wax and stored m an meubator at 
37®C ±05 At regular mtervals, three bot¬ 
tles of each set were taken out, their contents 
mixed together, and the atrd content was 
estimated as before These estimations were 
continued until a reduction of about 40 per 
cent of the ongmal content of atral was 
noticed in the samples The induction 
periods were determmed from the curves 



Fio 2 — bTABiuzATiON of citral in LXicoN-GXAsa OIL BY antioxidants 
1 Control, 2 hydroquinone (0 02% ), 3 tso-bntyl gallate (0-02% ), 4 «-butyl gallate (002% ), 
5 N-premy] gidlate (002% ) . 6 ethyl gallate (002% ). “ 

(002% ) + citnc acid (OOl % ), 9 Mo-butyl gallate ( 
butyl gallate (0*02% ) + citnc acid (0-1% ), 11 n 
12 ethyl gallate (002% ) +,citrjc acid K 001% ). ani 


7 pyrogallol (0-02%) , 8 hydroqnliumo 
. 0-02% ) + citric acid (0<01% ), 10 w 
« propyl gklUte (0*02% ) + cltm acid 1001%). 
B<r 13 psfTogsIlol (002% ) + dtilc add (001%) 
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drawn with period of storage m days as 
abscissae and percentage loss in atral as 
ordinates. The results are sununanzed in 
Table V and the curves are shown in Fig 2 

DIscossIod 

The results given in Table I show that the 
atral content and bactenadal potency of 
lemon-grass oil decrease on storage Crude 
oils wlwh were dark in colour in comparison 
with the very light-yellow colour of re-steam 
distilled sampte were comparatively more 
stable than the purified oils About 60 per 
cent loss of atral occurred m the purified oils 
and about 50 per cent m the crude oils on 
storage for a period of two years The bac¬ 


tenadal potency fell appreaably in all the 
samples on storage The stored samples also 
deteriorated m colour and perfume The 
reason for higher stability of crude oils than 
of purified oils is not properly understood 
Probably the resmous and colounng im- 
punties which are present m crude oils may 
exert antioxygemc action 
The results given m Table II show that the 
total amount of oxygen absorbed m each of 
the four samples tested was almost the same 
The period of exposure dunng which the 
maximum amount of oxygen was absorbed 
m the crude oil was, however, appreciably 
longer than that in the case of the correspond¬ 
ing re^team distilled oil The induction 


TABLB IV —8TNMOBTXO EVraOT OW MIXTURU Or ANTIOXIDANTa ON AUTOXIDATION 


or UBMON-ORAM OIL 



AvnoBiDAim added 

A COWCBaTBATIOiri 

Ikductiom 

PlOTBCTIOII 

% 


riBIOD, 

FACTOB 



min 


Control 


35 


PyrofaUd (0 06) 

+ dtric add ( 0 08 ) 

+ tartaric aod (0 03) 

M6 

15 14 

II 

560 

15 00 

It 

-i- dutamic add (0 03) 

SM 

10 14 

M 

+ oB«ilo add (0 08 ) 

400 

10 41 

M 

+ malonio ado (0 03} 

480 

11 00 

«t 

+ ancdnlfl add (0 OS} 

485 

11 14 

I 

■f ortho-phoapbonc add (0 08) 

585 

14 00 

i 

Hh oano aofar (0 03 ) 

365 

6 48 

Bthyl gallato (0 06} 

+ dtite add (0 03} 

516 

IS 71 

H 

+ tartaric add (0 03) 

+ ortho*pliaapliorlc acid (0 03) 

+ auedme add (0 03) 

515 

18 71 

t* 

1* 

4U 

350 

IS 14 

0 00 

1 

+ malonio add (0 03} 

375 

I 71 

It 

+ cana augar (0 03) 

316 

8 00 

H-pcDpyl lallata (0 06) 

+ dtrlc add (0 03) 

ROD 

13 88 

•1 

+ tarUiic add (0 03} 

+ artho-phoapbctflc add (0 03) 

+ makw add (0 03) 

505 

IS 48 

II 

II 

886 

315 

10 00 

8 00 

n-bntyl fallata (0 06) 

if dtrlc add (0 01) 

+ tartaric add (0 08} 

+ ortho-pboapboric acid (0 03} 

+ aocclnk am (0 03) 

415 

10 85 

II 

400 

10 48 

II 

II 

335 

860 

8 57 

7 88 

/io-btttyl gallate (0 061 

+ dtrlc add (0 03) 

4- tartaric add (0 03} 

365 

0 42 

375 

0 71 

11 

4- ortho-pboapboric add (0 03) 

310 

7 85 

n 

+ dutamlc am {0 03) 

255 

6 88 

Hydroquinona (0 06) 

•f dtrio add (0 08} 

385 

8 67 

ft 

-f tartaric add (0 OT} 

840 

8 71 

H 

+ ortho-pboapboric acid (0 03) 

856 

8 88 

H 

4- glutamic add (0 03) 

285 

5 48 

Cana tngar ( 0 06) 

+ ortho-pboapboric add (0 03) 

110 

8 14 

•f dtrio add (0 08) 

110 

8 14 

n 

+ glDtanilc add (0 08) 

75 

1 14 


TAUB V —8TAB1UZAT10N OT OnHAL IN LBMON-OltAM OIL BY ANTlOXIDANTa 

AHnOXlDAim ADDBD A COaCHTBATtOW, Ihductioh PB( 

% rBBioo*, f 


jrjrMjn 


Oi) 

Bcbpvt tiiuu (p 6l) 

ESh piU to (b 01) 
JO oil 


s^to (0 0>) 
fsIUto (0 Ml 

HyOreqnliiGM (0 01) 


+ dlik add 0 01 
+ dtrio add i 0 01 
+ dtiio add 0 01 
4* dtrifl add i 0 01, 
+ dtrto add 0 01 
-I- dtrlc add (0 01 


Ihductioh 

PaOTBCTlOM 

rBBioo*, 

FACTOB 

days 


86 


178 

5 08 

164 

5 56 

160 

5 40 

166 

6 84 

160 

5 00 

185 

4 00 

857 

0 88 

844 

8 76 

ttl 

7 84 

810 

7 40 

108 

6 01 

177 

6 06 


* IndoctioB pslod in ibla caaa rdan to the Unw In daya duhif which than ii no deterlontioa of dtral 
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penod of crude oil was also found to be 
slightly longer than that of the corresponding 
punficd oil The fall m citral content and 
germicidal potency in lemon-grass ods 
occurred along with the absorption of oxygen 
When the absorption of oxygen was complete, 
the citral content was lowest and the germi¬ 
cidal potency was practically ml The 
autoxidized oils detenorated m perfume and 
colour also 

Figs 1 and 2 show that the length of 
the mduction penod gives sufficient indication 
of the comparative efficiency of different 
antioxidants and, after the end of the induc¬ 
tion penod, the rate of deterioration of lemon- 
^rass oil IS practically of the same order, 
irrespective of the nature of the antioxidant 
used Both the accelerated oxygen-absorp¬ 
tion tests (Tablfs III and IV) and the storage 
tests ( Tablf V) agree well in placing various 
antioxidants in order of their efficiencies 
The two sets of data on oxygen absorption 
and storage of lemon-grass oil have revealed 
that the antioxidants which can prevent 
autoxidation of the oil are also capable of 
stabilizing citral in it 

Of aH the antioxidants tested singly, the 
first six antioxidants in the descending order 
of their efficiency are pyrogallol, ethyl 
^llate, n-propyl gallate, n-butyl gallate, 
»so-butyl gallate and hydroquinone The 
antioxy^enic action of aad-t 3 rpe and nitro¬ 
genous inhibitors and sugar when used alone 
in lemon-grass oil is practically negligible 

Synergetic action of the antioxidants is 
exhibited m almost all the combmations 
tned ( Tables IV and V and Figs 1 and 2) 
The maximum inhibiting action is afforded by 
pyrogallol and citnc or tartanc acid Ethyl 
gallate or n-propyl gallate in association 
with citnc or tartanc acid has been found 
to be equally efficient 

pyrogallol when mcorporated m the oil 
has, however, been observed to impart a 
dark colour to the oil on storage Agam, 
it may be toxic The gallates do not discolour 
the ou They have also been reported to 
be non-toxic The preparation of the gallates 
IS also easy and inexpensive. 

Summary 

(1) Lemon-grass oils are susceptible to the 
loss of citral and their germiadal property 
during storage The rate of detenoration 
IS comparatively faster m purified oils than 
in crude oils. 


(2) The oils are subject to easy autoxida- 
tion Hie amount of oxygen absorbed m 
the oil has been quantitati^y measured at 
different stages of autoxidation and it has 
been demonstrated that the fall in atral 
content and bactenadal potency is prma- 
pally due to the autoxidation of the oil 

(3) The comparative cffiaency of a large 
number of antioxidants has been detemun^ 
with reference to lemon-grass oil by measur- 
mg the '' induction penod" of the oil 
treated with and without antioxidants by the 
accelerated oxygen-absorption method The 
synergetic effect of the combmations of 
suitable antioxidants has also been studied 
m a similar way 

(4) The efl&ciency of the promising antioxi¬ 
dants, as revealed by the oxygen-absorption 
tests, has been compared agamst the stabi¬ 
lization of atral m the oil when stored in thin 
layers under atmosphenc conditions There 
is good agreement between the relative 
potencies of the antioxidants as tested by 
the oxygen-absorption method and by the 
storage tests 

(5) Pyrogallol or ethyl gallate or n-propyl 
gallate, m association with atnc or tartanc 
acid, has been found to afford significant 
protective action agamst the autoxidation 
of the oil The use of pyrogallol, however, 
has certain disadvantages Hence, ethyl 
or n-propyl gallate in conjunction with 
citnc or tartanc acid appear to be the best 
antioxidants so far exammed. 
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Influence of Pumice on the Rate 
of Alcoholic Fermentation 


S R ASWATHA NARAYANA RAO & 

M SREENIVASAYA 

Section of Femtentalion Technology, Indian InsMtUe of Science, 
Bangalore 


Th« uae of pumlco Imprognotod with distillery yeast In packed 
columns of a continuous fermenter accelerates the rate of fermenta* 
tlon of molasses and increases the efficiency of a given quantity of 
yeast This Is due to the ability of pumice to prevent aupersatura- 
tlon of the medium with cartum dioxide Pumice prevents the 
coalescence and caking of yeast cells add thus maintains the 
fermentative efSclency of yeast cells at its peak value A 40 per 
cent increase In the attenuation value over the control Is obtained 
with Impre^uted pumice at the end of 60 hr end fermentation 
during the first 3 nr proceeds almost at twice the rate 


I N the course of our experiments on the 
development of a contmuous or a semi- 
continuous process for the alcoholic 
fermentation of molasses, it was sur¬ 
mised that pumice impr^nat^ with yeast 
might provide a catalytically active material 
suitable for employment in a packed column 
Such a column may be expected to bring 
about the fermentation of a solution of 
molasses during its passage through it 
Previous attempts at developmg continuous 
processes for alcohol fermentation have not 
been entirely successful and none of them 
has so far fai^ developed to an exploitable 
stage on a factory scale The batch process 
in which fermentations are earned out in 
lane vats or tanks, still remains in vogue 
The Gmllaume process (Monier-WiUiams^), 
which can claim to be conbnuous, suffers 
from the disadvantage that the yeast is 
earned away by the moving mass of ferment¬ 
ing liquid More recently, Owen* devised 
a laboratory-scale assembly for contmuous 
fermentation The apparatus provides for 
a downward flow of the mash to be fermented 


through a column equipped with a senes of 
baffles where the yeast gets sedimented 
This arrangement pcesesses the disadvantage 
that the yeast sediment gets caked and, m 
consequence, it is unable to function at its 
peak efficiency Bilford el al* made a preli¬ 
minary report on a laboratory scale on fast 
continuous fermentation involving a constant 
feed and draw off The reaction proceeds 
in two stages in two fermenters 

It was of interest to determine if a porous 
material like pumice would offer the necessary 
surface for yeast cells to anchor themselves 
on, prevent coalescence and caking and 
thereby offer the maximum possible " zymo- 
catalytic " surface 

Experimental 

Pieces of pumice averaging in diameter 
between 0 1* and 025', were refluxed with 
concentrated hydrochloric acid for 4 hr , 
the material was thoroughly washed with 
water to free it from acid, and dned at 
400X This material was employed in all 
the following experiments 
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60 gm of the pumice were treated with 
100 cc of a suspension of distillery yeast 
(12 5 gm in 100 c c) vacuo with a view 
to " impi^nate " the porous mass with the 
suspension The excess of suspension was 
dramed off and its volume measured It was 
found that about 25 c c of the suspension 
was taken up by 60 gm of pumice Treated 

! >umice, mixed with a cane sugar medium, 
ortified with ammonium sulphate and 
phosphate, brought about comparatively 
slugpsh fermentations, when cane sugar 
was replaced by molasses, however, the 
fermentation proceeded vigorously The 
molasses medium was competed of molas¬ 
ses, 60 gm , ammonium sulphate, 3 gm , 
potassium dihydrogen phosphate, 3 gm, all 
dissolved m tap water, 4 5 , and final 

volume, 100 c c 

240 c c of this medium were treated either 
with 60 gm of the impregnated pumice or 
an equiv^ent quantity of the yeast suspen¬ 
sion The densities of the two reaction 
mixtures were equahzed by the addition 
of requisite amounts of water The initial 
concentration of sugar present in the reaction 
mixture was estimated by the method 
of Stiles et eU* The course of fermen¬ 
tation was followed by specific gravity 
detemunations at various mtervals of tune 
and the degree of attenuation calculated 
One degree of attenuation corresponds to 
0 1216 per cent by volume of alcohol 
The data given in Table I and the graph 
( Fig 1 ) show that during the first 2 hr 
the fermentation with pumice proceeds at 
almost twice the rate 
Similar results have been obtamed with 
molanes (Table II and Fig 2) 


TABLE 1 — RATE OV rERMBNTATlON OP GANE 
SUOAB BY YEABT WITH B WITHOUT PUMIOB 


ATTBHUATIOIf IM DBOBBBI AVTH 
hr 


’ n M M 118 141 168 100 886 010 

(A) No pumiofl 

(B) Impcwpiated 

pumice 

0 84 48 58 81 67 74 84 00 
88 50 68 80 08 04 08 00 00 


TABLE 11 


ArraauATioN in obonkbs aftbi 
hr 


18 81 47 68 05 110 144 168 186 

(A) Nopnmke 

(B) WiA pomke 

(C) ImprtfBcmd 

15 81 48 61 80 88 08 lOO 108 

If It 85 85 100 107 too 100 100 

80 41 77 04 107 111 lit lit 111 



Fio 1 



The accelerating effect of pumice is clear, 
as a 40 per cent mcrease m attenuation over 
the control is attained at the end of 60 hr , 
with impregnated pumice the corresponding 
increase is 60 per cent 
Sharp-edged and rough-surfaced solids like 
pumice are known to prevent supersaturation 
of gases m their respective solvents 'Die 
beneficial effect of pumice is possibly due to 
the prevention of supersaturatioo of the me¬ 
dium with carbon dioxide, wiiose accumula¬ 
tion m high concentration would tend to 
inhibit the rate of fermentation To test 
the validity of this hypothesis, another set 
of experiments was designed where super- 
saturation was sought to be prevented 
two entirely independent methods of keeping 
the reaction mixture stirred up (1) by an 
electric stirrer and (2) by bubbling a stream 
of mert gas such as mtrogen The necessary 
control enienments (1) reaction witiiont 
pumice and without stirring and (2) reaction 
with impregnated pumice were stmultaneoua- 
ly earned out 
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From a close study of the data given in 
Tables III and IV and Figs 3 and 4, it will 
be seen that bubbling of nitrogen through 
the reaction mixture does not appreciably 
accelerate the rate of fermentation On the 
contrary, when the bubbhng of gas is earned 
out very vigorously ( Table IV), there is a 
definite decrease in the rate of fermentation 
Mechanical stimng of the reaction mixture 
appears to accelerate the rate, and this 
increase is comparable to that attamed by 
the addition of pumice The results support 
the view that by preventing a condition of 
Bupersaturation of the reaction mixture 
with carbon dioxide, the rate of fermentation 
can be accelerated These findings are 
further confirmed by a simultaneous deter- 
mmation of the sugar consumed dunng the 
fermentation ( Table V and Fig 5 ) 


TABLE III 

ATTlMUAnOH IN DIQUBft ArrSB 

hr 



«9 

63 

77 

100 

184 

147 

105 

No trutuwat 


46 

60 

70 

80 

87 

06 

•f KlUDfen 

t8 

48 

66 

76 

86 

08 

08 

+ Pumka 

44 

71 

86 

04 

00 

100 

IQl 

+ ImprMuted 
pomKC 

ftl 

8U 

08 

100 

104 

104 

104 



TABLE 

IV 






AlTBMUAnON IN DBOUBl 

AFTBa 






hr 













18 

48 

60 

06 

114 

168 

184 

No trMtaaat 

18 

61 

76 

OO 

06 

106 

107 

+ Nltrogm* 

It 

46 

TO 

86 

08 

104 

106 

+ Uechukal 

88 

71 

100 

106 

107 

107 

107 

ttirtliif 

+ Impcofiiatad 

88 

86 

104 

107 

107 

107 

107 

pumhM 









*Nltroct& wta bubbled through et e much futer rate than 
that In the pnvloua eiperiment ( cm Tablc 111) 


TABLE V 

SuOAB conauMBD IN on nn 100 cc. or 
RaMCNTlHO mniVM 
hr 



18 

48 

66 

06 

No troatniMt 

1 80 

11 w 

16 86 

18 01 

-f NltraiMi 

S 86 

0 70 

14 81 

18 07 

-f MoohanioBl 
tdnlBc 

4 07 

16 78 

to 86 

81 77 

+ ImpnguBtod 
paaUoB 

7 17 

18 10 

11 10 

81 06 


Fermentative reactions earned out with 
unpregnated pumice, however, proceed at 
rates whidi are distinctly higher than any 
other figure In some cases it will be seen 
that the maximum attenuation is reached 
withm 80-90 hr This is due to the 




additional effect of “ impregnation" of 
pumice with yeast cells which, during the 
process of impregnation, get distnbuted over 
the large sunace of pumice and are mam- 
tamed there as such to a large extent The 
catalytic effiaency of a given quantity of 
yeast is thereby mcreased and sustained 

Sununarjr A Concliulon 

1 Addition of pmmice accelerates the 
rate of fermentation of molasses by distillery 
yeast, this is due to the abibty of pumice 
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to prevent supersaturation of the medium 
with carbon dioxide 

2 Pumice offers a suitable anchorage for 
the lodgement of yeast cells, pumice ** im¬ 
pregnated " with yeast cells bnngs about a 
further acceleration in the rate of fermen¬ 
tation 

3 Pumice prevents to a large extent the 
coalescence and caking of yeast cells and 
thereby helps to maintam their fermentative 
efficiency at its peak value 

4 Impregnated pumice shows promise 
as a catalyst for packed columns in which 
continuous fermentations of molasses can 
be earned out Further work in this direc¬ 
tion IS m progress 
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Purification of G>mmercial Stearic Add 


P B JANARDHANAM 

Alagappa CheUtar CoUege of Technology, University of Madras 


Fractloiuil cryataUlution of commercial atearlc add firom 
acetone and methyl alcohol, acetone and ractiflad aidrlt and 
benaene and methyl alcohol binary mizturaa have been attempted 
Three cryetalUaatlone from a mixture of acetone and methyl alcohol 
(4.1) ^vea the beet result A product of 96 per cent purity, 
melting at 68>9°C., la obtained with an overall recovery of 30 per 
cent pure atearlc add. 


T he tnple-pressed steanc acid of 
commerce contains only 45 per cent 
steanc acid, nearly all the rest being 
palmitic acid A sample of the aad 
tested in our laboratones was yellowish, 
waxy, with amp, 53 5‘’-S4®C TTie deter- 
nunation of acid value showed the presence 
of as much as 55 per cent palmitic acid, and 
the iodine number indicatra 2 per cent oleic 
acid. The nitnle prepared from the sample 
was a liquid with a freezing pomt of W- 
IS^C (m p of pure stearonitnle, 41°C ) and 
had a nitrogen content (Kjeldahl 1 of 5 63* 
S 65 per cent, while pure stearonitnle has 5*28 
per cent nitrogen and palmitonitnlc 5 95 per 
cent nitrogen which is an additional proof of 
the presence of palmitic acid 
The commerciu method of punfication of 
fatty aada is by vacuum fractional distil- 
latiiNi with the aid of steam^ in a Weeker 
still* or in a bubble cap column* These 


methods require high vacuum equipment 
and special materials of construction to with* 
stand the corrosion by fatty aads at high 
temperatures (molybdenum-stabilized stain¬ 
less steel should be used as 18-8 stainless 
steel IS not resistant enough) Due to the 
high initial and mamtenance costs of this 
method, a simpler method like the solvent 
crystallization process has been a long-felt 
in mdustry The recent Emersol 
process* of steanc aad sqiaration is conve¬ 
nient and flexible to yield steanc aad of 
the required grades of punty Adelson’s 
patent* ( Shell Development Co ) relates to the 

E unfication of 85 per cent commercial acid 
y repeated crystallization from C, to C, 
ketones and a punty of 96-99 per cent for 
the products is claimed 
The punfication of mixed fatty acids 
has been earned out on a laboratoty 
scale by (a) separation of the saturated 
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acida from unsaturated acids and (b) isola¬ 
tion of individual fatty acids by fractional 
c^tillation of esters For (a) the method 
generally adopted is fractional crystalli¬ 
zation of lead soaps from alcohol, ether or 
benzene^ Metallic soaps of Ba, Mg and 
Li have also been tried* Other methods 
reported are (i) saponification of sohd and 
liquid fats with equivalent amounts of mixed 
alkalies like sodium hydroxide and calcium 
hydroxide, separation of insoluble soaps 
and regeneration of acids^*, (ii) fractional 
solidification of mixed fatty acid emulsions^^ 
and (lu) chromatographic separation^* It 
has b^n recently suggested'* that separation 
of saturated and unsaturated acids can be 
effected through solvent crystallization at 
—30® to —60®C This method has been suffi¬ 
ciently developed'^ to replace the lead soap 
meth^ and particularly so in the case of poly- 
ethynold acids** It is also possible now to 
prepare by the same method individual un¬ 
saturated acids in a high grade of purity**-** 
The simplicity and ease of the fractional 
crystallization method recommends itself 
for the punfication and isolation of individual 
saturated acids but there is a conspicuous 
dearth of literature regarding the same Guy 
and Smith** obtamed pure samples of pal¬ 
mitic and steanc aads by repeated crystal- 


hzation of commercial samples, involving 
more than 20 crystallizations and half a 
dozen fractional distillations Data regarding 
the quahty and quantity of the solvent used, 
temperature and other conditions of crystal- 
hzation, method of drying, etc, are not 
available The yield of steanc acid was poor 
and the melting point of the final sample 
(69 62®C ) was still 0 28°C lower than that 
of the pure product** 

The present work is an attempt to 
punfy commercial steanc acid by fractional 
crystallization emplo 5 ang binary mixtures 
of acetone-methyl ^cohol, and acetone- 
rectified spint in varying proportions Oleic 
acid which is found to be present to an 
extent of 2 per cent m the commercial sample 
gets ehminated even dunng the first crystal¬ 
lization since the solubility of oleic acid is 
very much greater than that of saturated acids 
in any of the above solvents at 20°C The 
problem is, therefore, one of elimination of 
palmitic acid Though the solubilities of 
these two acids at 20“C in the above organic 
solvents are low, slightly larger amounts 
were held in solution dunng the first crystal¬ 
lization, probably due to " mutual solubihty 
effect reported by Foreman and Brown** 
The ratio of the solubilities of steanc and 
palmitic acids in different solvents are 


TABLE 1 —YIELD * PERCENTAGE PURITY OF8TEARIC ACID USING 
ACETONE-METHYL ALCOHOL MIXTURES 

Act$OH4 {B D H ) ip gr ,0 7960, mithyl mkokol 00 07% pwt, tp gr tO 7026 

AC>T0» MITMin. PiaST CaVITAUIXATIOlf SiCOND Cair»TAl.UXAn01l TmISO CaVITlLLlXATlOM 


ALCOHOL 

lATlO 

Stearic 

add, 

%^ly 

(t) 


Dry yield,' 
cm. 

Stearic 

acid. 


Dry yield: 

cm 

'stearic 

acid, 


Dry yield,' 
cm. 



(b) 

% purity 



% purity 



100 

0 

64 10 

67 6 

11 12 

76 26 

64 6 

a 

87 18 

68 4 

6 

60 

20 

66 77 

60 

IS 14 

70 62 

66 0 

7 

94 6 

68 0 

4 6 6 0 

60 

60 

66 11 

66 8 

20 

72 67 

64 4 

11 

02 67 

68 6 

6 

to 

80 

60 6 

64 

21 

81 68 

61 6 

U 

06 42 

67 4 

6 

0 

100 

es M 

66 

Sl 22 

64 27 

00 8 

18 

00 84 

66 6 

0 


(«) TIm peremUM of tloaric Mid wmm detennhiad by tbe mtioMtioo of idd voloo of tlio umpto and calctilatlniT on the anumptfon 
Uwt wyjpalmtlo am vaa pfOMOt In aaaodatlon with atearic acid. The limit of accuracy (A this method li 4 0 4 6 per cent 
(b) In moet caeee the material lofteiiB 0 2^ tower than tbe melting point 


TABLE n —YIELD & PEROENTAOE PUBITV OP STEARIC AdD USING 
AGrrONB-RBGTTFUD SPOUT MIXTURBS 


(BDN ) If. 0 7060. $pirU, 91% , r. 0 8300 

AoBTOn nECTmiD Fraar cnimALLUATioir Skcond cnvaTAfxtXATioif Thibd cavitTALUCATfoar 


anUT HATIO 









SiMile loid, 

% purity 

-jp.. 

Stcaiio acid, 

% purity 

*!<!:• 

Staaiio 

add, 

% purity 

"If-. 

Dry yield 
cm. 

80 20 

66 06 

58 0 

67 04 

66 8 

06 62 

68 6 

4 04 6 

60 60 

62 27 

66 0 

74 4 

64 0 

06 84 

68 4 

6 0 

10 80 

47 76 

66 8 

80 67 

64 2 

04 61 

08 2 

6 0 

Of 100 

68 86 

66 6 

81 68 

62 0 

01 71 

66 6 

6 0 
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acetone, 1 3 5 (20°C), methyl alcohol, 
1 5 (lO^C), and ethyl alcohol, 13 2 Low 
tempWatures of the order of — 30°C and 
—60X are not necessary because these Cu 
and C|| saturated aads are solids at room 
temperature, and their solubibties are sufli- 
aently low For a compronuse between 
yield and punty, we have chosen 20'’C for 
cmtallization, which is also the temperature 
adopted by Adelson* 

Experimental 

25 gm of commercial acid were dissolved 
m 125 cc of the solvent at 35'’*40°C The 
solutions were chilled to 20°C maintainmg 
mechanical agitation and centrifuged for 
5-6 mm atl,S90rpm 50cc of the same 
solvent at 20°C was used to wash the cake 
(no precaution was taken to keep the cen¬ 
trifuge basket at 20X) The first crop of 
crystals was redissolved (without drying) 
in 125 c c of solvent and the process repeat^ 



The crystals were subjected to a third crystal¬ 
lization usmg 100 cc of the solvent for 
dissolving and 40 c c for washing The 
final crop of crystals was gently heated and 
melted in an atmosphere of carbon dioxide 
to dnve off excess solvent 
The results obtamed employmg acetone- 
methyl alcohol and acetone-rectified spirit 
mixtures are given m Tables I and II res¬ 
pectively The values are expressed graphi¬ 
cally m Figs 1 and 2 
An attempt was made to punfy steanc 
acid by crystallization from a mixture of a 
non-polar solvent like benzene with a pdar 
solvent hke methyl alcohol Technical ben¬ 
zene and methyl wohol (96 per cent punty) 
were employed In the case of benzene 
(at 20*’C), very httle crystallization took 
place, the whole mass frothing under mecha¬ 
nical agitation A lower temperature (15**- 
25X) was employed and maintained for 
5-10 mm The experimental procedure was 


TABU m —TIEU * PBE CaBCTA OB PimiTT OV aTBABIO ACID UBINO 
BBNBBNI-MBTBVL AlXXMlOt. MOmiBBS 


Bmmh# ( ImA ), mttkjfl mUcM, pm* 

BsilRMt nniTI. PiMT CarETAlXIIATlON KcCOMD CVVaTAUIlATfOM 



StMrk acid, 

% parity 


Steario add, 

% parity 


dry yWd 
(apprraUBata), 
gn. 

100 0 

51 87 

50 8 

M 4 

84 8 

8 

80 10 

«5 17 

57 8 

70 85 

84 4 

0 8 

50 50 

18 11 

80 8 

80 8 

85 1 

8 8 

SO 80 

58 18 

54 S 

58 78 

55 1 

11 
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too to fcO 4*0 to o 


MV ^LCOWOk 
Fig 3 


the same as descnbed earlier except that no 
washing was done in a centrifuge and that 
in the second crystallization 50 cc of the 
solvent was used to dissolve the crystals 
The results are given m Table III and 
graphically represented in Fig 3 

As the yield and the melting points of the 
samples from benzene alcohol mixtures were 
not satisfactory further punfication was 
abandoned 

Summary 

A solvent mixture of 80 per cent acetone 
and 20 per cent methyl dcohol is found 
to be the best combination for the pun 
fication of commercial steanc aad by frac 
ticmal crystallization In three crystalliza 
tions 95 96 per cent pure steanc acid is 
obtained The overall recovery is 20 per 
cent 1 e 45 per cent of the total steanc acid 
onginally present m the commercial sample 
Thus by foregouig about half of the required 


substance it is possible to recover steanc acid 
m a fairiy high degree of punty with com 
parative ease and simphaty and without 
recourse to any special equipment These 
advantages themselves are suffiaent to 
recommend the process for the punfication 
of steanc aad on a small scale 
My thanks are due to Dr M A Govmda 
Rao the Director of Technology for his 
kmd mterest in this work 
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A Pilot Plant for the Production of Pure 
Nitrogen & Nitrogen-Hydrogen Mixtures 


S MUTHU, M V BHATT & S S GHOSH 
Indian Institute of Science, Bangalore 


A pilot plant for the production of ** eyntheele gee Ite set up 
and operation have been deacrlbed. The apeciaT feature of the 
plant le Ita adaptability to produce nitrogen hydrogen mixture in 
any desired proportion or pure nitrogen alone The principle of 
surface combustion adopted has enabled this oMect to be acUeved 
as also to eliminate chances of explosion. Final gas with a purity 
of ^ 99 per cent In respect of oxygen is produced at a rate of 500 
Utres per hour. 


D uring investigation on synthetic am¬ 
monia catalysts taken up imder the 
" Industnal Catalysis ” scheme sanc¬ 
tioned by the Board of Scientific & 
Industnal Research, considerable difficulty 
was expenenced m obtaining mtrogen-hydro- 
gen mixture A ready and uninterrupted 
supply of " synthesis gas '* was of pnmary 
importance and a pilot plant was developed 
on lines almost similar to the one in the 
Mysore Chemicals & Fertilisers Limited 
The special feature of the plant is its adapt¬ 
ability to produce nitrogen-hydrogen mixture 
in any desired proportion or pure nitrogen 
alone by a process of burning hydrogen in 
air, with virtually complete elimination of 
oxygen To achieve this object and to 
eliminate chances of explosion, the pnnciple 
of surface combustion has been adopted 
Hydrogen is made to bum, without forming 
a flame, on an incandescent bed of refractoiy 
matenal packed in the combustion chamber^ 
Tlie set up and design of the plant are 
shown in Figs 1 and 2, and it is expected 
that it would serve as a model for applied 
research laboratories where, besides *' syn¬ 
thesis gas", nitrogen of a high degree of 
punty is in demand The plwt has been 
assembled out of readily available materials 
and very little expenditure has been meurred 
in setting it up 

The operation of the plant is briefly 
desenbed as follows 

The heating circuit m the combustion 
chamber is switched on half an hour before 
the commencement of the burning operation 
After filling the gas holder completely with 
water, the mlet and outlet cocks for gas and 


water are closed When the refractory bed 
has attained a glowing temperature (as 
visible through the peep-hole ), hydrogen and 
air are slowly admitted almost simultaneously 
mto the chamber Provision has been made 
for connecting the chamber to a suction 
arrangement operated by a water-jet aspira¬ 
tor and, if necessary, the system may be 
partially evacuated to avoid explosion The 
temperature of the bed goes up rapidly on 
account of progressive burning of hydrogen 
when the heating umt is switch^ off There¬ 
after, the temperature of the bed is mam- 
tained almost steady by the heat of combus¬ 
tion By careful manipulation of gas and 
water cocks of the gas holder, a part of the 
products of combustion is led through the sam¬ 
ple cock on the catch pot and analysed for 
oxygen Usually after about 3-5 mmutes' 
burning, no oxj^en is detectable by Hempel’s 
method of gas analysis, when the gas holder 
IS finally connected for the collection of gas 
By careful operation of the water exit cock, 
a positive pressure of 2'-3' wg is main¬ 
tained in the system A httle care is needed 
in the beginning to adjust the rate of flow of 
water with the rate of burning, but once a 
steady pressure condition has b^n built up, 
no further attention is necessary, except 
occasionally to the needle valves for main- 
taming the desired flow rates of hydrogen and 
air While shuttuig down, the chamber is 
first of all connected to suction and then the 
supply of air and hydrogen stopped 
\llien compressed gas of a nigh degree of 
punty is required, it is drawn by displace¬ 
ment with water Gas is fed to the com¬ 
pressor through the purification train under 
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a pressure of V-V of mercury as mdicated 
by the manometers on the equahzmg tank 
Removal of last traces of hydrogen and 
oxygen is effected by the dehydrogenator 
and deoxidizer respectively both of which 
are maintamed at about 6()0°C When pure 
nitrogen is needed, both the units are worked 
but when ‘ synthesis gas' or any other N-H 
mixture is the desired product the deoxidizer 
umt only is worked Reactivation of the 
beds contamed in the dehydrogenator and 
deoxidizer is done respectively by passing 
air and hydrogen through the hot bed after 
disconnecting them from the system Smee 
only traces of hydrogen and oxygen have 
to be removed the reactivation is necessary 
only at long mtervals 
Ordinarily, by Hempel s method, no oxygen 
IS detectable m the products coUectmg m the 
gas holder Since the sensitivity of the 
method is never below 0 2 per cent it has 
been necessary to test for oxygea by some 
other accurate method The modified 
Winkler s method described by Winslow and 
Ijcbhafsky*, which consists m preapitating 
manganous hydroxide m oxygen-free water 
in an evacuated apparatus and shaking the 
preapitate m the atmosphere to be tested 
tor oxygen, has been found smtable The 


oxidized manganous hydroxide on acidifica¬ 
tion hberates equivalent amount of iodine 
which IS then titrated against standard 
sodium thiosulphate This method has 
enabled us to determine very low oxygen 
concentrations of the order of 0 01 per 
cent 

COHtUOTIOM CHAHWII 


^ pJk 



Fig 2 
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When testing the punty of nitrogen gas 
besides oxygen unbumt hydrogen is esti 
mated by passmg a known volume of dry 
gas over copper oxide at 600°C Moisture 
resulting from combustion of hydrogen is 
absorbed m anhydrone 
Usually the gas coUectmg in the gas 
holder at the maximum possible rate of 500 
litres of final gas per hour shows a punty of 
99 85 per cent m respect of oxygen By 
passmg it through the purification system 
compressed gas at a pressure of about 2 000 
lb /sq m with a punty of 99 99 per cent has 
been obtained 


The authors widi to express grateful 
thanks to Dr J C Ghosh under whose 
instruction the mvestigation was taken up 
Thanks are also due to Professors B Sanjiva 
Rao and S K Nandi for their keen mterest 
Further the assistance rendered by Mr S 
Vedaraman m the prebmmary stages of the 
mvestigation is thankfully acknowledged 
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Letters to the Editor 


GERMANIUM IN SPHALERITE 
FROM NEPAL 

In vifw of the recent use of germanium 
crystal as a rectifier for ultra short radio 
waves It IS worth while to make a thorough 
investigation of the possible sources of 
germanium m India Recently one of us 
made a search for germanium m coal ashes 
from different coalfields in India and a fair 
concentration of germanium was detected 
m a few samples^ * 

Argyrodite canfieldite and germanite are 
the only ores rich in germanium known at 
present But none of them have been 
reported to occur in India Zme blende 
from different countnes has been mvestigated 
by different workers* and m majority of 
samples germanium has been detected in 
traces 

Specimens of sphalente collected from 
Nepal by one us have been spectroscopically 
exammed Two of these samples have beiMi 
found to contam germamum ( Figs 14) 
The following metals have also been detected 
m the mineral Sn Pb Big A1 Si Ga Cd 
Ge Ag and Fe 

During our investigation we found that 
germanium occurs concentrated m the magne 
tic portion of the mineral which seems to be 
alpM pure iron oxide with traces of sulphur 


lead zme gallium and germanium The 
non magnetic portions were also exammed 
spectro^pically and found to contam 
germanium only m traces 
Germanium was estimated colorunetncally 
according to the method by Blarcel Orliac* 
subtly modified by us 
llie percentage of germanium m the 
magnetic portion has been found to be 
about 0 24 while it vanes m the non 
magnetic portion from 0 0072 to 0 04 300 

mg of pure GeOj has been extracted from 160 
gm of the mametic portion of the mineral 
The most abundant source of germanium 
at present in U S A is the concentrate from 
residues obtamed dnnng the meltmg of zme 
ores Buchanan reports as much as 025 
per cent of GeO| from these residues As the 
magnetic fraction from ^halente contains 
about 0 24 per cent of germanium it can 
be regarded as a good source of germanium 
It appears that germamum has not been 
detectM m any iron ore so far thus this 
new mmeial ne^ further study We have 
spectroscopically exammed a few haematite 
and pyrites samples but none of them contains 
germamum 

We take this opportumty to thank the 
Nepal Government and the Director of the 
Nepal Bureau of limes for the samples of 
sphalente Our grateful thanks are due 
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to Prof P B Saikar for his keen interest 
during the progress of the work One of 
ns K D) 18 indebted to the Counctt 
of Se%tnHfic & Indusiml Research for a 
research grant 

S N Bosb 
R K Datta 

Umverniy CoUxe of 

Science » Technology 
C(UcuUa 

October 27, 1949 
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PRESENCE OF A GROWTH FACTOR 
IN THE ACID HYDROLYSATE 
OF PAPAIN PREPARATIONS 

It has been reported in an earlier com- 
moiucation that the papain preparation used 
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TABLE 1 


lacuBATioii Blahs 
P taioD c c 

hr 


SurrLEMBNTS IS c c 


Add hydroljuta 


Alkali hydrolTUt# 


CVITISB + 
vannoHiHB 
t mf each 


Titration valuM In c c of N/SO alkali 




0 10 

0 00 

0 10 

0 20 

0 40 

0 00 


u 

3 75 

4 05 

6 £5 

a 0 

4 75 

3 05 

3 5 

4 00 

48 

5 10 

a 15 

a 52 

5 25 

5 40 

4 20 

8 7 

5 £5 

72 

5 S5 

a 00 

7 00 

5 40 

5 00 

4 50 

4 0 

5 76 


m our studies contained tryptophane in a 
bound and unavailable form Further 
studies led us to suspect the presence in it 
of a new growth factor This surmise was 
tested by using L arabinosus N C T C 
2161 as test organism 

Alkali and acid hydrol}^tes of the papain 
preparation were obtained by methods des 
cnbed earlier' The total solid contents of 
the hydrolysates were equalized(15 2ing /c c ) 
and used in graded doses as supplements to 
the full complement assay medium ( Table 
I) To another aliquot of the medium a 
double concentration (3 mg each) of 
cystine and methionme were added The 
final volume of the medium was made up to 
3 cc and each tube was moculated with 
/ arabinosus and incubated at 37X All 
expenments were earned out in tnplicates 
and the rate of acid production determined 
at the end of every 24 hr The results 
obtained are given in Table I 

The results show 

(1) That the acid hydrolysate of papam 
contains a growth factor which at 0 1 c c 


level increases the production of and in the 
full complement medium by 25 to 30 per 
cent • 

(2) The alkah h)^rol 3 rsate even at 0 4 and 
0 6 c c level is ineffective the growth factor 
IS apparently destroyed by alkali 

(3) The addition of cystine and methio 
nme to the complete medium in double con 
centration does not increase aad production 
to any significant d^ee showing thereby 
that the growth factor is not related to either 
C 3 ^tme or methionme 

Our grateful acknowledgements are due 
to the Council of Sctenitfic & Industrial 
Research for financial assistance 

R Ram Mohan 
M Srefnivasaya 

Section of rermenlaUon Technology 
Indian Institute of Science 
Bangalore 
September 11 1949 
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The Electrolytic Reduction of Ortho- & 
Af^ra-Nitro-benzoic Acids in Acid Medium 


B B DEY, R KRISHNA MALLER & B R PAI 
Presidency CoUege^ Madras 


Both o- and m nltro-bonsolc adds have been electrolytlcally 
reduced In comparatively dilute add media < 30 per cent eulphuHc 
add ) using copper as cathode and lead as anode Satisfactory 
methods have been worked out for separating the resulting 
products in a fair degree of purity 


W HEN ortho- or m^-nitro-benzoic 
acid IS subjected to cathodic reduc¬ 
tion in acid mediEi there is a pos¬ 
sibility of at least two products 
resulting from the experiment, viz the amino- 
benzoic acids and the corresponding hydroxy- 
ammo-benzoic aads with the phenolic groups 
in the ^ara-position to the amine, the rela¬ 
tive proportions of the amme and the ammo- 
phenol depending upon the conditions of 
expenment 

In the case of or^Ao-nitro-benzoic acid, 
the reduction is expected to lead to the 
formation of anthranihc and S-hydroxy 
anthranilic aads (COOH = 1) m the catho- 
lyte, while the meto-isomer should yield 
m-ammobenzoic and 5-amino-salicylic acids 
thus 



A survey of literature on the subject 
provided us vnth only one reference to the 
formation ol these hydroxy-aimno acids 
during electrolysis This was m connection 


with the work of Gattermann', who had 
obtained them by the reduction of ortho- 
and f»e/a-nitro-benzoic acids at a smooth 
platinum cathode kept in strong sulphuric 
acid Gattermann's mode of isolation of 
the products of reduction consisted mainly 
in cooling the catholyte and obtaining the 
sul])hates and releasing therefrom the bases 
by neutralization No details regardmg 
yields or the presence of other acid consti¬ 
tuents m the catholyte have been mentioned 
and although one of the hydroxy-amino 
acids, viz 5-hydroxy-anthranilic acid, has 
been characten^ fairly fully and correctly, 
the other, amino-salicyhc acid has not been 
described at all 

Both ortho- and m^-nitro-benzoic acids 
have now been reduced in comparatively 
dilute acid media (30 per cent sulphunc), 
using copper as cathode and lead as anode, 
and methods of separating and isolating the 
resultmg products m a fair degree of punty 
have 1>Mn worked out, although the yields 
cannot be considered qmte satisfactory. 
While a detailed study of the reduction under 
different conditions is being made in order to 
improve the present low yields of the amino- 
benzoic and hydroxy-amino-benzoic acids, 
it is of mterest to report the prelinunary 
results of the mvestigation with special 
reference to the excellent practical method 
that has been adopted in the separation of 
the resulting products 
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B X p • r I m • n t a 1 

The nitro benzoic aada required for the 
purpose were prepared m satisfactory yields 
by the oxidation of the corresponding nitro 
toluenes using alkaline permanganate 

Electrolytic Reduction of the Nitro benxoic 
Adds — 20 gm of the nitro benzoic acid in 
400 c c of 30 per cent sulphuric aad contain 
mg 1 gm of copper sulphate crystals (f? ) 
as catalysts were reduced at SOX by passing 
a current of 5 amp /hr for 3 hr SI min ( half 
more time than that required by theory) 
using copper as cathode material and lead 
as anode The anolyte (50 c c of 30 per 
cent sulphuric acid) was not requured to be 
changed during the reduction and the voltage 
was observed to remain below 4 volts 
throughout In the case of o nitro benzoic 
acid at the end of the reduction the catho 
lyte was observed to have become dark red 
m colour while with that of m nitro ben 
zoic acid it was almost colourless No 
unreduced nitro benzoic acid could be 
isolated from the catholyte in either 
case 

Working up of the Catholytes for Reduction 
Products (a) Isolation of Sulphates — The 
deeply coloured cathol 5 rte obtained after 
reduction of o nitro benzoic acid freed from 
copper powder by filtration is concentrated 
in vacuo in a stream of hydrogen to half the 
bulk and then kept in a fngidaire over 
night when the sulphates of the ammo and 
the hydroxy ammo benzoic acids are almost 
completely precipitated out (c 25 gm) 
From the catholyte of the reduction of 
m nitro benzoic acid however the major 

E ortion of the sulphates is precipitated out 
y keepmg the filtered catholyte in the 
fngidaire without any preliminary con 
centration (c 18 0 gm) By concentra 
tion of the filtrate a further amount of the 
sulphate (78 gm) could be obtamed 
The sulphates filtered pressed and dned m 
a sulphunc acid desiccator are cnsp crystal 
line and pale to dark grey m colour 

(b) Isfdation of t£f Free Adds — The 
sulphates are dissolved m 200 300 c c of 
||H»^g water and neutralized to alkalinity 
using a saturated solution of sodium car 
bonate m water A few drops of dilute 
sulphunc acid are then added tdl the solution 
turns famtly aad It is then treated while 
hot with 30 gm of coiqier sulphate crystals 
dissolved m 100 cc of boih^ water and 
allowed to cool to room temperature and 


later kept m a fngidaire for complete 
preapitation of the copper salts 

The mixture of the copper salts of ammo 
and hydroxy ammo benzoic aads is filtered 
out washed several times with cold water 
to free it from inorganic salts and then made 
into a thm slurry with water and decomposed 
while hot with hydrogen sulphide The cupnc 
sulphide is then filtered off and the aqueous 
filtrate freed from excess of hydrogen sulphide 
by boding and then evaporated to dr^ess 
over a water bath when greyish brown 
crystals mixed with a dark brown amorphous 
mass result 

On treating the mother hquor from the 
sulphates m a similar manner with copper 
sulphate after neutralization to famt aci^ty 
no appreciable amount of the copper salts 
could be obtamed 

(c) Separation of the Mixed Adds (i) MiX 
ture of AnthramliC & 5 Hydroxy anthramlic 
Adds — The mixed acids (10 gm ) are sepa 
rated by employment of benzene in which 
the hydroxy anthranihc aad was almost 
insoluble even when hot Therefore the 
mixture was soxhleted for 4 hr with hot 
benzene and the benzene extract on stand 
mg at room temperature for some time 
threw down almost all of the dissolved 
anthramlic acid ( yield 8 gm m p 144X ) 
The benzene insoluble portion was removed 
and weighed 2 0 gm and melted at 248X 
with decomposition 5 hydroxy anthramlic 
acid according to literature darkens on 
heatmg at 235“C and melts with decomposi 
tion at 252X ■ but the electrolytic product 
of Gattermann (loc cit) however is 
reported to darken even at 205®C and melt 
at 230X with decomposition 

(u) Mixture of Meta amino benxoic & 

5 amino salicylic Adds — The separation of 
the two acids from the mixture weighing 10 
gm was effected through ethyl alcohol For 
this purpose the mixture is boded twice with 
93 per cent alcohol (50 c c each tune) 
allowed to cool and then filtered from the 
insoluble 5 amino salicylic aad From the 
alcohohe extract m ammo benzoic acid is 
recovered by removing the solvent Yield 

6 2gm mp 173° 74X 

The ammo salicylic aad (crude 3 7 gm 
m p 278°C decomp) when crystalhzed 
from water contaming a little of sodium 
bisulphite comes out as grey needles ( m p 
280°C decomp) Accormng to Grandmou 
gm* 5 amino salicylic acid obtamed syntbe 
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tkally tumfl brown at 250^-60^C and decom¬ 
poses at 280X., while Heldola ei ml ^ claim 
a synthetic product melting at 283*’C The 
prodnct obtamed reduces ammomacal silver 
nitrate and colours feigfc chlonde deep red 
On standing, the lati^ deposits a brown 
precipitate 

Our thanks are due to the Council of 
SctenHfic & Indusirttd Research ( India ) 


for a grant which defrayed the expense 
of this investigation 
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Synthesis of 8-Amino Quinolines: 
Part I — 8-Biguanide Derivatives 


U P BASU, A R SEN GUPTA 4 A N BOSE 
Bengal Immunity Research Institute, Calcutta 


Eight synthetic S-amlno-qulnoUne-blguanlde deiivatives have 
been prtpiured and tasted for gamaticidal activity against Haenuh- 
prot 0 us cSlumbae Inlsction In natlva pigeons Among them 
(6- mathon- 8- amino qulnolvl)- N*'*^mathoxyphanylblguanlde 
axarts a damilta gamaticidal activity 


I N a country where thousands of people 
sutler from malaria, a search for a suit¬ 
able and easily available prophylactic 
anti-malanal is of considerable impor¬ 
tance Of course, hundreds of compounds 
comprising numerous structurally different 
chenucal groups have already b^n studied 
in different laboratones, but it is surprising to 
note that it is only m the 8-ammo ^umohnes 
one finds a umque gameticidal action on all 
the three species of plasmodium that mfcct 
man None of these quinoline derivatives 
cure vivax malaria alone but only when 
adnunistered concurrently with examine No 
substitute for quinme has m this respect as 
yet been found, and no explanation for the 
synergetic effect has yet been clearly put 
forward Schonohofer's hypothesis^ of the 
formation of quinomune, the difference in 
the activity of sulfadiazine and qumine or 
mepaenne in presence of p-anuno benzoic 
acid*, or the possible mhibition of adenine 
complex by the biguanide anti-malanal 
tend to oner some dues to the mode of 
action of an effective anti-malaruj. but 


none of the various hypotheses proposed 
warrant postulation at the present stage 
The nature of the structure of a particular 
compound may, however, help in prototropic 
change m the molecule and this may ulti¬ 
mately enhance the anti-malanal activity 
of the compound*On this hypothesis, 
attempts are being made to introduce some 
groupings into the quinoline nucleus of the 
8-amino quinoline senes that may promote 
a prototropic change and/or tend to form a 
chelate nng with some metallic ion, trace of 
which might be often necessary for the 
metabolism of the malanal parasites^^ In 
view of this fact, certain biguanide denva- 
tives of the type (1) have b^n synthesized 
by the action of 8-ammo quinoline denva- 
tives on appropriate phenyl dicyandia- 
mide, and are desenbed in this paper The 
preliminary studies on their gameticidal 
activity against the Haemoproteus columbae 
infections of native pigeons have also been 
earned out Results indicate that some of 
these compounds need more thorough mvesti- 
gation 
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Experimental 

PreparattoH of Substituted Phenyl Dtcvandta 
nude — These compounds were prepared 
according to the method of Curd and Rose* 
The denitrogenation of the intermediate 
tnazine was earned out in presence of acetone 
and concentrated hydrochlonc aad 

5 chloro ^-methoxy 8 amino quinoline was 
prepared according to the method of Drake 
and Anspon * the 6-methoxy 8 ammo 
qumoline used was freshly distilled at 
168* 72*C under 5 mm pressure 

Preparation ofN^ (6 methoxy 8 amino 
quinnyl) iV* p methoxyphenytbiguanide (/)— 
A mixture of 6-methoxy 8 ammo qumoline 
hydrochlonde (10 5 gm) and p methoxy 
phenyl dicyamdiamide (9 5 gm) pieparra 
accordmg to the method of Curd and Rose* 
m absolute alcohol (60 c c) was heated under 
reflux for 24 hr ^* Die clear solution was 
cooled diluted with water and then basified 
with dilute caustic soda solution when a crys 
tallme colourless solid was meapitated It 
was punfied by solution m dilute hydrochlo 
nc acid and preapitation by dilute alkali and 
finally crystallized from alcohol as a colour 
less ciystalhne soUd (rectangular plates) 
m p 186* 87*^ yield 4 gm (found N 22 8 
Ci^ibO|N( requires N 23 07 per cent) 

Preparation of tP (^methoxy 8 amino 
quinolyl) N* p eUoropkenylbtguanide (11 )— 
The method of prepwtion was the same as 
desenbed above 11m alcoholic solution of 
the reactants was heated under reflux for 


24 hr and the sohd deposited dunng reflux 
mg was filtered suspended m water and 
treated with excess of dilute caustic soda 
solution After thorough trituration the 
sohd was filtered washed with water and 
crystallized twice from alcohol m ceflour 
less rectangular plates mp 220*C (yield 
30 per cent of theory found N 22 51 
CibHi^ONiCI requires N 22 8 per cent) 
Preparation of IP ( 6-methoxy 8 ammo Qm 
nolyl) N*m chtorophenyl btguanida (III )— 
The method of pre^ration was the same as 
desenbed above The alcohohe solution of 
the reactants was heated under reflux for 
15 hr and during this penod a scdid (m p 
229* 30*C after crystallization from alcohm) 
was deposited It was suspended m water 
and thoroughly tnturated with dilute caustic 
soda The bai^ thus obtamed was crystal 
bzed from alcohol m colourless rectaiiigular 
plates m p 163* 64*C yield 35 per cent of 
theory (found N 22 64 CuHi/)N,a 
requim N 22 8 per cent) 

Preparation of IP (6 methosy 8 amno 
quinolyl) IP phenyl btguanide hydroeUortde 
(IV) —10 5 gm of 8 ammo 6-methoxy 
oumolme hydrochlonde 3 m of phenyl 
dicyandiamide and 60 cc absolute alcohol 
were taken in a 250 cc conical flask and 
refluxed for 20 hr attaching a guard tube 
to it The hydrochlonde m the bimanide 
was preapitated as fine crystals lira was 
crystallized from rectified spint ]neld 2gm 
mp 228*30*C 
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The comspcmdmg base was piepared by 
dissolving the hydrodilonde m hot water 
and basifymg by dilute caustic soda solution 
The base was crystallized from alcohol 
(95 per cent), m p , 112®"14®C (found N 

24 82 , CxaHigON^ requires N, 25 1 per cent) 

Pn^aroHon of ( 5- chlor<h6-meihoxy-i- 
a$mno qutnolyl )-N*~pnenylb%gMnide (V) — 
6 2 gm of 8-amino-6-methoxy S-chloro quino- 
hne hydrochlonde 4gm of phenyl dicyandia- 
mide was taken with 300 c c ab^lute alcohol 
m a 500 c c flask and refluxed for 30 hr at¬ 
taching a guard tube to it Majonty of the 
alcohol was distilled of! when the hydrochlo¬ 
nde of the biguanide was obtained in cr 3 ^tal- 
line form The hydrochlonde was dissolved 
in hot water and basifled with dilute caus¬ 
tic soda solution The base crystallized 
from alcohol m clusters m p 177®-79®C 
(decomp) yield 1 5 gm (found N 22 92, 
requires N. 22 8 per cent) 

Preparation of fP {S chloro (nneihoxy 

5- muno Mtnofyl) N^-p-cUoro phenyl bxgua- 
nuU (VI) —Inis compound was prepared 
m the above way by taking 6 2 gm 8 amino- 

6- methoxy 5-chloro qumohne hydrochlonde 
4 9 gm f<h\oTo phenyl dicyandiamide and 
250 cc absolute alcohol The base was 
isolated in the usual way m p 1%®-98®C 
(decomp) yield 5 gm (found N 210, 
CiiHj^ONgClg requires N 20 84 per cent) 

^eparalton of (5 chloro f^-melhoxy 
^-a$mno ^nolyl )-N* p-methoxy phenyl 
biguanide (VII) — Prepared m the usual 
way from 6 2 gm 5-chloro 6-methoxy qumo 
hne hydrochlonde 4 75 gm ^methoxy 
phenyl dicyandiamide and ZSO c c absolute 
alcohol The base melted at f92®-94®C 
(decomp) .yield 2gm (found N 2152 
CifHi,OtN,Cl requires N, 21 61 per cent) 

Preparation of N‘-( 5-cWofo-6 methoxy 
^-amno quinolyl ) N*-»wA/oro phenyl bigua¬ 
nide (VIIl) — By refliOung a mixture of 
6 2 gm 5-cnIoro-^methoxy quinolme hydro¬ 
chlonde. 4 9 gm m-diloro phenyl dicyandia¬ 
mide and 250 cc alcohol for a period of 
32 hr, the hydrochlonde was isolated on 
crystallization from alcohol (95 per cent) and 
melted at 238'’-39'’C yield 2 0 gm ( found 
N, 21-22, C„Hi,ON,a, requires N, 20 84 
per cent) 

Pbannaoologlcal Study 

The compounds (1), (II), (VI) and (VII) 
have been studied and the result of mvesti- 
gations so far earned out are recorded below 


James^^ ahoived that plasmoquin could 
exert a causal prophylactic action against 
human malana, though the dosage necessary 
for such action was very much near the 
toxic dose It is agreed that the true anti- 
malanal would be a drug which could act 
as a true prophylactic Some gameticidal 
drugs have been found m the latoratory to 
exert a sporozoiticidal and thus a prophy¬ 
lactic action m birds Endochin or 2 3 oi- 
alkyl 4-hydroxy qumohne has been reported 
by Kikuth'* to give a causal prophylactic 
effect in birds as well as gametiadal activity 
and clmical cures From these it appears 

E robable that for possessing a true prophy- 
Lctic action an anti malanal drug should 
also exert a high degree of gameticidal 
activity While plasmoquin shows a power¬ 
ful gameticidal as well as some spororoiti- 
adal action in human malana its action 
agamst the gametocytes of Haemoproleus 
columbae of pigeons is not of a high order 
It has been shown^* that while the propyl 
denvative of plasmoquin has a powerful 
gameticidal activity in pigeons the action 
IS of a short duration only None of the 
compounds studied so far against the gemeto- 
C 3 rtes of Haemoproleus columbae has shown 
any lastmg gameticidal action Wc beheve 
that the gametocytes of Haemoproleus 
columbae being very resistant a drug success¬ 
ful m eliminating the gametocytes would be 
likely to have widespread signiflcance in 
anti malanal action 

Prelimmary tests for possible gametiadal 
activity of these drugs were earned out on 
Haemoproleus columbae infection of pigeons 
according to the method previously des- 
enbed^* The drugs were fed orally as balls 
mixed with dextrose in doses varying from 
5 to 10 mg per 100 gm body weight of 
animals daily for 5 consecutive days 
Gamctocyte counts were done daily after 
drug administration The findmra are being 
recorded m Table I From the table it 
would be noticed that amongst the various 
products the compound (I) exerts a defimte 
gameticidal activity as shown by a marked 
reduction of gametocyte count after drug 
feeding The gametocytes, however, tend 
to mcrease again after a varying penod of 
time on cessation of drug admmistration 
No untoward reactions were noted m expen- 
mental pigeons 

In order to completely free the animals 
from the gametocytes, some animals were 
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TABU f —SmOT ON THE OAMBTOGVTBE OF 
HAEMOPROTEUS CCO^UMBAE OW NATIVE PIGEONS 

Daua Dailv Avebaob pcRCCHTAaB or OAimocvrcB 
No Dou roB noil 8 KXpniHEitn 

DAVi, f -*-k 

mg / Initial After drug treatmant. daya 
lOU am --*-—» 


1 

iiH 

8 £ 

8 0 

1 8 
0 6 

11 

10 

4 8 

4 1 

VI 

6 

8 0 

1 8 

VII 

6 

0 8 

0 7 


11 10 08 08 00 07 
04 08 08 10 08 08 
80878088 40 

18188088 18 
00684855 88 


treated with intramuscular injection of the 
compound (I) m dosage of 25 mg /lOO gm 
In this experiment also, it was found that 
while the gametocytes diminished to a great 
extent, complete freedom from gametocytes 
could not be attained in the blood The para¬ 
sites, however, showed more pigmentation 
and vacuolation after the drug treatment 
Tests for chronic toxicity were also earned 
nut on growing mice ( 10-12 gm )* with the 
compound (1) and (II) by the drug-diet 
technique of Bratton^^ The drugs formed 
1 per cent in diet There was profound 
anorexia m the test animals of both the 
groups as shown by the restneted intake of 


diet There was, however, no mortality m 
any of the drug groups. 
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Studies in the Constituents of Ghana 
{Cicer arietinum, Linn.) —Part III: Chemical 
Examination of the Fixed Oils from Ghana & 
Kabuli Ghana (Ordinary & White Varieties) 

PRITHVI RAJ BHANDARI, JOGENDRA LAL BOSE & 
SALIMUZZAMAN SIDDIQUI 

Chemteal Laboratones, Council of Saenhfie & Industnal Research, DeUn 

Tha pbyalcal propertlM and chamlcal compoaldon of the Axed 
oUe extracted from the 2 varletlee of C\eer anehnum Linn., rla. ckaM 
and JittbuH ehaua, are neerly IdentlcaL Botii are eeml'drylni ells 
(lod. TOl , 117*7 end 113*2) and contain 3-aitoeterol, 2*9 per cent 
and 3 2 per cent on the weight of the olL 

T he two preceding communications of 
the senes* dealt respectively with 
the isolation of biochanins A, B and C 
and the constitution of tnodianm A 
The present paper embodies the results of 
investigations of the fixed oils from chMf$a 
and Kabult ekana 


Zlataroff* made a study of the Bulgarian 
chick-pea (Ctcer aneHnum, Linn) fat and 
detemuned its vanous constants. He also 
noted the change that takes place m the 
constants of the fat when chick-pea is roasted 
to prepare Ubldnp, which » extensive¬ 
ly used as an article of diet m southern 
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Bulgaria. From the unsaponifiable part of 
the fat he isolated " sluatosterol and 
described it as an isomer of phytosterol 
Investigations of Nag and Banerji* on chana 
and Kabidt chana oUs revealed that the oil 
from the latter approached cod hver oil of 
approved quality in vitamin effiaency. and 
that absorption spectra of both the oils 
showed bands corresponding to those of the 
spectrum of cod hver oil 

In view of the earher findings of Nag and 
Banerji and the lack of any reference m 
hterature on a s^tematic chemical examina¬ 
tion of the fixed oils from chana and Kabuli 
chana, both of which are important articles 
of diet m India, it was considered of interest 
to make a study of these oils As a result 
of these investigations which were earned 
out with the solvent-extracted oils and are 
desenbed m detail m the expenmental, it 
was found that the overall composition of the 
two oils is nearly identical but differs widely 
in certain aspects from that of the Bulgarian 
chick-pea fat examined by Zlataroff, parti¬ 
cularly in the sterol content and the saponi* 
fication and iodine values These differences 
have been recorded in Table I The sterols 
from both the oils were found to be identical 
with p-sitosterol A detailed examination 
of the unsdponifiable matter of the oils with 
special reference to its nutntivc value and 
vitamm efficiency is in progress 

A colourless crystalline substance, m p, 
256°-57®C , was also isolated from the alcohol- 
soluble portion of chana oil through parti- 
tionmg of the oil in petroleum ether and 
70 per cent alcohol, but its quantity was too 
small for further study 

Experimental 

Extraction of the Otis — Well-powdered 
chana ( 4 kg) was percolated five tunes with 
petroleum ether (bp 40°-70®C) at room 
temperature (20 -25X), which effected 
nearly complete extraction of the oil On 
removal of petroleum ether from the com- 
bmed percolates on the water bath, the last 
traces of the solvent and moisture bemg 
removed m vacuo m a current of carbon 
dioxide, chana oil was finally obtained as a 
viscous brownish-yellowhquid (yield, 164 
m , 41 per cent) It exhibited a greenish 
fluorescence and had a characteristic smell 

Kabuli chana (4 kg), on following the 
same procedure of extraction, yielded a 
slightly less viscous lighter coloured oil. 


which did not exhilnt any fluorescence 
(yield, 200 gm , 5 0 per cent) 

Examination of the Oils — The oils do not 
contain any nitrogen or sulphur and bum 
with a semi-sooty flame In order to test 
the drying power of the oils, a few drops of 
each were spread in thin films on two glass 
shdes and kept at the room temperature 
Both the films became very sticky at the 
end of 8-10 which showed they both 

belonged to the class of scmi-dr 3 ang oils The 
physical and chemical constants of the two 
oils are given in Table I, along with those of 
the Bulgarian chick-pea fat (after Zlata- 
roff) The sterol content of the oils were 
determined by weighing out the sterol ob¬ 
tained from the unsaponifiable matter by 
crystallizing through alcohol 



TABLB 

1 



Cksnm OIL 

Kabuii 

Chick pea 



ckmmm oil 

FAT 




(ZJaUroff ) 

Specific gravity 

0 

0 B0O1 

0 0304 

( at 4(rc) 

( at 4(rC ) 

( at 16X) 

Refractive Index 

1 4d4fi 

1 4826 


( at wx:) 

( at S8*C \ 


Saponlficxtkia value 
Acid value 

m 0 

2 4 

]86 4 

2 6 

240 

7 0 

Iodine value ( Wljft ) 

in 7 

113 2 

120 U 

Kdch<*rt MeHxl value 

0 61 

U 00 

4 a 

Polemke value 

0 ss 

0 40 

1 0 

Unuponlfiablc matter, % «l 4 

Sterol contnit, % 2 0 

4 U 

3 2 

0 3 


Chana oil ( 150 gm) was saponified with 
alcoholic potassium hydroxide ( 4 per cent) 
in the usual manner and the excess of alcohol 
distilled off on the water bath The soap 
was dissolved in water and repeatedly ex¬ 
tracted with ether to remove the unsaponi- 
fiablc matter The extracted soap solution 
was taken in a separating funnel, covered 
with petroleum ether and decomposed with 
dilute sulphunc acid After shaking care¬ 
fully, the petroleum ether layer containmg 
the total fatty acids was removed, dned over 
calcium chlonde and freed of the solvent on 
the water bath The last traces of the 
solvent were removed by passing a stream of 
carbon dioxide through the concentrate kept 
at 100°C, finally in a vacuum desiccator 
The yield of the total fatty aads was 137*7 
gm (91 8 per cent) 

Kabuli chana oil (150 gm), on similar 
treatment, yielded 138 2 gm of total fatty 
aads (92 1 per cent). Table II gives the 
constants of the totdl fatty aads from the 
oils 
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TABLE 11 

Cksmm OIL JTofriiM 

MIXED EATTV ckmmm oil 
AcioE MIXED XArrr 

ACIDE 


CoBslitonry 
NvutrallxaUon viliie 
Mean moleciUr weight 
lodiM value ( Wi)e ) 


vUcoua liquid vlace n liquid 
201 8 801 1 

178 7 178 0 

118 4 no 7 


TABLE 111 


Peraentage In total 
fatty andi 
Perceiitaxe in o 1 
Mean mcdeuiUr 
weight 

Iodine value (Wiji) 


Satueated Anna UiiaATi eateo Acina 

f I ^ ^ 


CLnu 

Kmbuit 

ckMHM 

CkMnm 

Kmbtdi 

ckmnm 

0 0 

0 7 

00 1 

00 8 

« 1 

0 0 

82 7 

83 I 

£56 1 

2&J 8 

281 1 

£61 ^ 

8 0 

i 7 

120 6 

130 3 


The total fatty acids from chana and 
Kabuli chana oils (125 gm each) were 
separated into saturated and unsaturated 
aads by Twitchell s modified lead salt- 
alcohol method* Table III gives the per¬ 
centages mean molecular weights and iodine 
value of the saturated and unsaturated acids 
m each case 

Excminaiion of the Unsaturated Adds — 
The method of Jamie&on and Baughmann* 
was followed for the separation and esti 
mation of unsaturated acids Total un 
saturated aads from chana oil ( 4 9095 gm} 
were dissolved in dry ether (100 c c) and the 
solution was cooled in a freezmg mixture to 
— 10®C Dry ethereal bromine (c 2 5 per 
cent) was added drop by drop to the well 
cooled solution till it was m excess During 
the addition of bromme the temperature of 
the solution was not allowed to rise above 
—5®C The mixture was then allowed to 
stand for 4 hr at — 10°C During this penod 
no crystalline matter separated out indicat 
mg the absence of Imoleic acid m the oil 
The ethereal solution was then freed from 
excess of bromine by shaking it with aqueous 
sodium thiosulphate After drymg the solu 
tion over calcium chloride ether was removed 
on the water bath The residue was diaK>lved 
m dry petroleum ether (200 c c) and kept 
m a refrigerator for 24 hr when crystals of a 
bromo denvative mp 110®-I2®C separated 
out which was identified as tetrabromo- 
bnoleic aad The (^tals were filtered 
dned and weighed Ine filtrate was freed 
of the solvent on the water bathi finally iff 


vacuo, and the bromine content of the residiie 
estimated The percentages of tetrabromo- 
linoleic aad and dibromo-oleic aad in the 
residue was calculated from the bromme 
content Similar estimations were also made 
m the case of unsaturated acids from Kabuh 
chana oil The results of these analyses are 
given m Table IV 

The percentage of oleic and Imolac aads 
m the total unsaturated aads total fatty 
aads and m the two oils are given m Table Y. 

Examination of the Saturated baity Adds — 
For the separation and identification of 
mdividual saturated fatty aads the total 
saturated aads were converted mto the 
methyl esters 10 05 of the total 
saturated aads from the chana oil were 
refluxed with pure methanol (85 c c) and 
concentrated sulphunc acid M 25 gm) for 
4 hr on the water bath The excess of 
methanol was distilled oil and the residue 
poured mto water (125 c c) The hquid 
was neutralized wi^ sodium bicarbonate 
and extracted with ether The ethereal 
extract contammg the esters of the saturated 
fatty aads was wa^ed with water and then 
with a solution of calaum chlonde to remove 
methanol and finally again with water The 
extract was dned over anhydrous sodium sul 
phate and freed of the solvent on the water 
bath The total methyl esters (10 26 gm ) 


TABLE IV 



CAmw oil 

XnMf 

Weight of toUl umatnnted iddi gm 

4 0006 

cteMoa 

4 7200 

Weight of tetrshromo liDolek acid 
lint luble in petratoam sthfr gm 
W^ht of reMu« (dibfDiiiidE End 
tetTEbfonude) gm 

1 7040 

1 8010 

7 1700 

7 6100 

Bromine fxntent of the ntldue % 

42 01 

42 77 

Wdght of dibromo oloc icld gm 

4 4600 

4 8220 

Weight of tFtrBbmno Imolac eud m 
the niidue gm 

2 TtOO 

2 8770 

Weight of loUl tetnbcomo Imoleio 

E^ gm 

4 4200 

i 6220 

Weight of olac ecid equivEleat to 
dibromide gm 

8 0200 

1 0020 

Weight of linoldc eoid equvElent to 
tetrEbramide gm 

8 0070 

8 1100 


TABLE V 
Oleic aod ix 


LIMOLXIC acid III 



CAwMoa 

cAwm oQ 

'ClaMcU 

XeAitfi ' 
•Am ml 

% in tote] miAatu 

rated irldA 
% in totel Utty 

67 08 

66 70 

48 12 

44 20 

Eddt 

61 10 

60 SO 

so 00 

40 00 

%inoa 

47 SB 

40 to 

84 80 

•0 81 
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thus obtained were fractionally distilled un¬ 
der reduced pressure (8 mm.) and separat¬ 
ed into four fractions. The saponification 
value of each fraction was determined and 
the mean molecular weight of the esters and 
corresponding acids in each fraction cal¬ 
culated Total saturated fatty aads (10 52 
m) from Kabult cAana oil similarly yielded 
10 91 gm of total esters which were 

similarly fractionated, ^e results are given 
m Table VI. 


obtamed by extracting the saponified oil 
with ether The combined ether extract was 
repeatedly washed with water and freed of 
the solvent on the water bath The yellow¬ 
ish-brown residue thus obtained yielded 
colourless needles of a product, mp, 138**- 
39**C„ which gave the usual tests for sterols 
(yield, 2 9 per cent on the weight of the oil) 
It showed la]o® = —3615® and yielded a 
crystalline digitonide The analytical data, 
optical rotation and meltmg pomt mdi- 


TABLB VI 


Fbactioh 

Boiusa Wt ortSB 

Sapor incATios 

MbAR MOLBCULAB 


Aoidb 




VALUE 

WRIOHT 


% 




8 mm., *C gm 




f ■ 



-^ 




Esten 

Addi 

Myrifldc 

Pelmltlo 

Steaiio 

Anchkiic 

■Mrs of Sat 

misd Adds from Ckana OQ 








1 

165 88 8 4008 

820 0 

246 2 

234 2 

77 85 

22 15 



t 

185 05 S 5145 

810 7 

«KI 2 

246 2 

S4 00 

65 01 



3 

105 805 3 7140 

800 6 

270 0 

285 0 


64 05 

35 15 


i. 

Abmt05 1 5105 

180 1 

206 7 

282 7 


46 41 

M 50 


Mm of UuBtamtod Adds Crom KehuH Ckana OU 







1 

170 08 7 8544 

810 7 

250 2 

246 2 

J4 00 

65 01 



a. 

108 808 8 4488 

800 8 

280 2 

266 2 


68 55 

36 45 


s. 

SOI 10 0 8788 

100 4 

204 6 

280 6 


11 DO 

88 01 


4 

Above 810 0 8048 

181 0 

308 4 

204 4 



62 86 

37 15 


The various fractions of the esters were 
separately hydrolysed wit h alcoholic potassium 
hydroxide and the bberated acids extracted 
with ether and repeatedly crystallized from 
alcohol. Mynstic, palmitic and steanc acids 
were obtained in the pure condition and 
identified Table VII gives the composition 
of the saturated fatty aads m cAana and 
Kabuh ckana oils 


TABLE VII 


Acim 

% IH MIXED 
eATUBATEO 
ACIDf 

% IR TOTAL 
PATTY ACloe 

% IR OIL 

Ckana oil 

MyrisUo 

87 68 

8 74 

2 52 

Pelmltlo 

51 50 

5 11 

4 60 

Steeric 

80 78 

2 05 

1 87 

XsMi ekann oil 

UjtUtie 

88 51 

a 88 

8 IS 

Pdmltlo 

50 10 

8 74 

8 33 

Steeilo 

16 61 

1 81 

1 50 

Anohldlo 

0 60 

0 07 

0 06 


Examnatumofthe Unsapontfiable Matter — 
The unsaponifiable matter from ckana oil was 


cated that the substance is identical with 
p-sitosterol Found C, 84 2, H, 12 4, 
Cg^Hi^O (p-sitosterol) requures C, 84 1, H, 
12 1 per cent 

The acetyl derivative of the sterol prepared 
m the usual manner crystallized from alcohol 
in colourless flakes, m p , 12S®-26®C , [a]!? 

— 39 2® The analytic^ and other data 
agree with acetyl-p-sitosterol Found 
C. 81 4, H, 1 5 , CnH||Ot (acetyl-p-sitosterol) 
requires C, 81 6 , H, 11 4 per cent 
The unsaponifiable matter from Kabult 
ckana oil, on working up in the same manner, 
also yielded ^-sitosterol (yield, 3 2 per 
cent) 
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Restricted Hydrogenolysis of High 
Sulphur Coal from Assam, India 


A N BASU & R A GLENN 

Coal Research Laboratory, Carnegte Insltlule of Technology, 
Pittsburgh, Pennsylvania 

Studies on the hydrodenatlon of a Tertiary Aeaain coal of un¬ 
usually high sulphur content show that in the presence of Adhlns * 
catalyst and at 375**G more than 80 per cent of the carbon and 
nitrogen and less than 15 per cent of the oxygen and sulphur, 
originally present in the coal, were recovered in the hydrogenation 
oils. 


D uring an investigation of the r61e of 
coal sulphur in the hydrogenation of 
three selected samples of Pittsburgh 
Seam coal of varying sulphur content^, 
it seemed pertinent to extend this study to 
include the hydrogenation of a Tertiary 
Indian coal of unusually high sulphur content 
from the 20-ft Seam, Ledo, Assam 

Experimental 

A stock mixture of the coal ( Table I 
for analysis) and catalyst was prepared 
by gnncimg 300 gm of—200 mesh coal 
and 60 gm of Adkms' catalyst* (calcium 


TABLE 1 —ANALYTIOAL DATA ON GOAL USED* 



ProxliiMte Aimlyain 



Ae BBCEIVID 

MoiSTuas 

Aes . Motft 



rUB 


Nofstun 

1 s 



VoUtUe nutter 

46 3 

47 0 

47 9 

Fixed corboQ 

60 6 

61 8 

62 1 

Aih 

1 7 

1 7 



UtUouite Aafttyate 


Carbon 

76 1 

76 3 

77 6 

Hydrogen 

Nitrogen 

6 6 

1 1 

6 4 

1 1 

6 6 

1 1 

Sulphur 

7 6 

7 7 

7 8 

Oxygrn 

9 1 

7 B 

8 0 

Axh 

1 7 

1 7 


DTU/lb 

13910 

14130 

14380 

Real apeclfic gravity — 1 30 



FMlblUty ol Aah 


Initial delorniaUoa tampentun 

8,000*P 

Softenlmr temperatun 


S.S60T 

Fluid temperature 


2,620”? 


SBlpbor Forms 



SutrSATB 

PVUTIO 

OboaviO 

Ai received 

0 09 

0 as 

7 18 

Mohture-free 

0 09 

0 32 

7 24 

Alb and molituin free 0 10 

0 33 

7 37 


*Coiirtety U S Butuu of lUaa, Plttoburfb, Penniylvanl* 


copper chromite) together m a ball nuU for 
48 hr A portion of this mixture (120 gm ) 
was then hydrogenated for 72 hr at 375®C 
usmg the proc^ure of Neuworth* The 
specially designed autoclave with a cold-head 
receiver^ is sketched diagrammatically m 
Fig 1 and is shown assembled m Fig 2 



CLAVE WITH COLD-READ RECEIVER 
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BASU 0i ^ HYDROGENATION OF HIGH SULPHUR ASSAM COAL 


// 


/' ■ - 



. 




Jf 

r ■ 1 ' 

X'' 

1 ■ 

^ - 


Flo 2 — Photograph of the assembled 

HYDROGENATION AUTOCLAVE 


The cold hydrogen pressure of the autoclave 
as charged was 1,800 p s i which, at reaction 
temperature, mcrea^ to approximately 
3,300 p s 1 

The treatment of the coal and of the re¬ 
sultant products IS shown m the flow diagram 
in Fig 3 on a basis of 100 parts of ash and 
moisture-free coal 

The organic phase fPHP), recovered as 
distilkte m the cold-head receiver, was 
treated with 10 volumes of pentane with 
vigorous agitation to precipitate the pentane- 
msoluble material ( PHP-Bitumen ) After 
standing overnight, the supernatant solution 
was removed by decantation, and the PHP- 
Oil recovered by removal of the solvent 

S itane was subjected to chromatography 
e column ( 53 5 x 4 cm) was fiU^ with 
alumina-Super-Cel (1 1) and pentane was 
used as the solvent and developer^ 

Dlacutslon 

This high-volatile, high-sulphur, high- 
oxygen Inman coal gave the highest yield of 
pentane-soluble oil obtained so far m the 
many mvestigations at the Coal Research 
Laboratory*.*, namely 76 2 per cent based 
on amf coal ('KR- and PHP-Oil) Fur¬ 
thermore, the conversion of the coal to soluble 
and/or gaseous products apparently was 
complete withm experimental errors since the 


insoluble material recovered from the residue 
(TIR) was approximately equal to the 
calculated value of the sum of the reduced 
catalyst plus ash The yield of gases by 
difference ( 7 6 per cent) al^ is the lowest for 
all other hydrogenations at 375°C made so 
far at the Coal Research Laboratory 
It appears that this high-sulphur coal is 
particularly amenable to hydrogenation 
However, other work^ indicates that this is 
not a generalization The nature of the 
organic sulphur linkages, and thus the 
chemical structure of the coal, may be an 
important factor in the hydrogenol 3 rsis of 
coal Tins IS supported by the fact that 
whereas 80-82 per cent of the carbon and 
nitrogen appears ui the PHP-Oil, only 12-15 
per cent of the sulphur and of the oxygen was 
recovered therein, indicating that the carbon 
to sulphur and the carbon to oxygen bonds 
are ruptured relatively easily 
The results from the further resolution of 
the PHP-Oil by chromatography on alumina 
are m general very much the same as those 
which have been observed on the hydrogena¬ 
tion products from other bituminous coals 
The appearance of the chromatogram ( Table 
II) and the analytical data ( Table III) are 
all consistent with previous results However, 
the material m Band IV has a somewhat 
lower molecular weight, a lower hydrogen to 
carbon ratio and a lower acetylatable hydro¬ 
gen content than that observ^ generally for 
Band IV from other hydrogenations 
The distnbution of matenal and of the 
vanous elements ( Table IV) shows that of 
the 82 per cent of the carbon in the PHP-Oil, 
more than three-fourths of it appears m the 
non-hydrocarbon fractions — Bands III and 
IV — together with more than nme-tenths of 
the nitrogen, sulphur and oxygen recovered 
m the PHP-Oil This emphasizes further 
the importance of these hetero-atoms m the 
structure of the primary umts of coal and the 


TABLE Il^DATA * RBSULTS FROM GHROMATO- 
ORAFHY or PHP-OIL 


Band 

Lemotb 

No 

or EARD 
cm 

IV 

18 

Ill 

10 

11 

8 

1 

Lom 

17 6 


Per cemi* 


<^tllnu7 

Ufbt 


Ultra vMttt 
Hfht 


M 2 Light brown + Grey vMet 
greyleb brown 

SO 5 YeUow+brown Yellow + brown 
IS S CokmrlMt Blue 
7 0 ColoailflM CokHuicM 

i 0 

• Du«l on 60 0 gm of PHP OU 
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hiG 3 — Flow diagram and distribution of products 

nofd for a further understanding of the has been extended to include the hydrogena- 
dhemistry of these materials tion at 375°C of a very high-sulphur coal 

from Assam, India Essentially, complete 
Summary conversion of the coal to soluble products 

The study of the idle of sulphur in the was observed — the yield of oil being the 
hydrogenation of coal with Adkins* catalyst greatest and the yield of gas being the 


TABLE UI —ANALYTICAL DATA ON PINAL FHAOTIONB OP HTDROOBNATION PKODVCTTE 


Mol • Ultihatb coiipotmoif.%t Activb H/C Average foeiivla, atoih/molb 



WT 

T 

H 

N 

S 

0 ’ 



’'c 

H 

N 

s 

O* 















PHP 


86 08 

0 43 











PHPOU 

U7 

80 40 

0 60 

1 20 

1 18 

1 67 

0 27 

1 82 

17 8 

22 0 

0 s 

0 1 

0 1 

1 

t44 

86 01 

a so 

Q 40 

0 00 

1 66 


1 68 

17 6 

17 0 

0 1 

0 1 

0 8 

11 

tas 

88 02 

0 40 

0 80 

1 00 

-0 67 


1 42 

17 8 

26 2 

0 2 

0 1 


III 

278 

85 12 

8 SO 

1 06 

1 00 

S 78 

0 11 

1 18 

10 7 

22 2 

0 2 

0 1 

0 7 

IV 

210 

80 62 

8 40 

1 77 

1 64 

7 08 

0 64 

0 00 

14 6 

14 8 

0 2 

0 1 

1 0 

PHP Bllumeo 


80 78 

0 80 

I 80 

1 10 

0 41 






















HGR 


18 Of 












T5R-01I 


80 00 

8 47 

0 08 

0 00 

0 28 








TSR BltOBMIl 


01 70 

0 82 

0 66 

0 41 

0 04 









TIR 6 01 

* A> detenninad •buUloEaipicAtljr in beaMne. 

E AwrafR ci dupUcate uaiFiii by llnlvanltv of PUtobufih 
A% datennlMd with acetlo EBMiMe-pyiMiiie ratfeat 
Avwage ol dupUeita Raatyila nr carboa by w«t ootaboatloa. 
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VENKATESWARULU PRODUCTION OF WHITE LEAD BY ELECTROLYSIS 


TABU IV —DlvnUBUnON or MATERIAL * ■UMBNT8 IN CtHROMATOORAni rRAOnONB 

Fbactioii Wiiobt Cabboh Hvdboobh Nitboobm Sulvhub Osv< 

- - ■*- *■ —■ A ■ ■ —> * — - 


PHP 

a 

78 8* 

87 8 

87 1* 








PUPOU 

74 1 

74 1* 

88 D 

88 8* 

7 0 

117 5* 

0 so 

so 8* 

0 87 

11 8t 1 18 

14 5* 

Bud I 

6 X 

7 1 

4 5 

7 0 

0 7 

10 0 

0 09 

2 5 

0 04 

4 8 0 08 

X 8 

Bud n 

11 4 

15 S 

10 1 

18 8 

1 1 

17 1 

0 01 

1 1 

0 09 

t 4 


Band 111 

X9 t 

40 0 

*4 7 

4L 4 

X 4 

as 4 

0 48 

60 0 

0 81 

41 X 1 11 

15 8 

Bud IV 

sft a 

84 a 

90 4 

84 8 

X 8 

88 8 

0 48 

48 4 

0 88 

51 8 1 M 

89 1 

Urn 

1 0 


4 9 


0 6 


+0 OS 


0 IX 

+ 1 08 



* Baaed oo 100 fra ci etartinf amf ooal, all othen on material r ecovered anleM noted, 
t Bated on amount of ocf aolo aulpfaur in atartiiig amf ooal 



-- <- 

——, 




--- ,-- 



% KBk 

% 

gm 

% fm 

% gm 

% m 

% 


smallest for any coal studied so far at 
the Coal Research Laboratory Less than 
15 per cent of the oxygen and of the 
sulphur and more than 80 per cent of the 
carlxin and nitrogen ongmally present m 
the coal were recovered m the hydrogena¬ 
tion oils 
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Production of White Lead by Electrolysis: 
Part I — Preliminary Investigation 
of a Non-diaphragm Process 


A VENKATESWARULU 

Defartment o/Chemteal Technology, Andhra University, WaUatr 


Whlta iMd of tho composition 2PbClo„ Pb(OH), to obtolnod tw 
tho etoc tf ol yti c procoM lulng • non-dtophngm ungto fluid call, 
•boot toad OMctrodM, • both cootalalod 0*5 otoetrotarte ( aod. Mcor^ 
boaato • 1 part, aodinm carbonate, 3 parta, sodium acotato, 10 
|Uttta ) and currant danaltlM ranglnfl from OKMOS to 0 016 nmp./aq 


E lectrolytic white lead possesses 

several advantages over that produced 
by the usual Dutch process It is of 
exceptional punty, brilliance, white¬ 
ness and unifonnity The electrolytic process 
enables the production of white lead of phy¬ 
sical properties varying over a wide ran^ 
Severu electrolytic processes have been 
developed and patented These are (1) dia¬ 
phragm processes, using anodes of leM and 
cathodes of other metal as m the Sperry 
process*'*; (2) using dectrodes of lead only. 


the direction of current being reversed 
periodically or not* ’’, (3) electrolysis is 
employed only to obtain a solution of lead 
from which white lead is subsequently 
precipitated outside the cell*, (4) lead is 
reduced electrolytically to a colloidal ^vanic 
deposit and then converted mto white lead 
by carbon dioxide*'**, and (5) conversion 
of recovered lead amalgam to white lead** 
Electrolyrtically refined lead bullion has 
been used for white lead production** The 
danger of discolouration of the product by 
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impunties from the electrodes has been 
pomted out^* However, it has smce been 
recognized that commcraal lead could be 
used without purification The lead is dis¬ 
solved out while the other metals remain on 
the anode surface in the form of a hard film^ 

There is considerable diversity in the 
electrolyte used as well as the bath composi¬ 
tion employed Operating conditions of the 
cell such as £ M F and current density also 
vary considerably Sulphonated soaps have 
been added to the bath to improve the 
quality of the white lead*®*** 

In the Sperry process the anolyte consists 
of 3 to 5 per cent sodium acetate with traces 
of sodium carbonate and bicarbonate, while 
the catholyte consists of 1 to 3 per cent 
sodium acetate, 7 to 14 per cent sodium 
carbonate and about 0 5 per cent sodium 
hydroxide The electrolyte is rapidly 
circulated around the electrodes The catho¬ 
lyte IS carbonated and the electrolysis is 
earned out at 49°C 

Pamfilov and lobtnov® used sodium acetate 
solutions as the electrolyte, 10 per cent 
chlorate solutions were al^ used and a 100 
per cent current efficiency was reported 
It was observed that black films formed 
on the anode, especially in alkaline solutions 
usmg high current densities Dilute solu¬ 
tions of s^ium chlorate alone or with nitrate 
and charged with carbon dioxide were used 


as the electrolyte bv Carreras®, Nadal®, and 
Devai^ Millbauer^® obtained a pr^uct 
approaching neutral lead carbonate (86 to 
99 8 per cent), possessing low covering 
power, using sodium bicarbonate as the 
electrolyte The best results were obtained 
by electrolysing a 0 1 per cent solution of 
s<^um bicarbonate at 16° to 20°C with 
current densities rangmg from 0 1 to 0 9 
amp /sq dm and an E M F varying between 
9 to 120 volts The current was reversed 
every 15 min A higher sodium bicarbonate 
concentration (0 5 per cent) gave poor 
results Using a 2 per cent electrolyte con¬ 
taining bodium bicarbonate and sodium hy¬ 
droxide m a ratio of 14 2 or 14 8, a product 
containing 66 4 to 61 7 per cent lead carbo¬ 
nate and 32 6 to 38 7 per cent lead hydroxide 
was obtained In the presence of 0 01 per 
cent gelatm, the lead hydroxide content was 
36 5 per cent Addition of 0 001 per cent 
of a sulphonated soap gave a product con¬ 
taining 32 2 per cent lead hydroxide but 
improved the colour of the white lead as well 
as its covermg power 

It IS obvious that there is wide choice in 
the working conditions for the production 
of white lead electrolytically In view of the 
fact that precise data on workmg conditions 
arc meagre in hterature, it was considered 
desirable to mvestigate independently the 
conditions for production of white lead 


TABLE 1 


Fxpt 


ELrrTBnLYTi 


CuaamT 

Timb 

Yifld 

PbCO, 

Pb(OH), 


No 






br 






NaHCO, 

Na/:0, 

NaOH 

Na Ac 

amp/ 

a™ 

/O 







% 

% 

% 

% 

aq In. 







1 

0 1 




0 00124 

2 

Tram 





t 

0 1 




0 00330 

2 

do 





3 

0 1 



0 4 

0 00030 

2 

2 46 

02 64 

17 40 

82 29 


4 

0 0«7 

0 nifl 


0 4 

0 00030 

8 

4 34 

03 03 

9 07 

06 46 


A 

0 036 

0 083 


0 4 

0 00090 

3 

3 36 

96 72 

34 28 

77 23 

The partlcln an too floe 
and do not Mttla very 












eaally 

6 

0 036 

0 083 


0 4 

0 01481 

3 

0 5i 

93 87 

39 13 

07 47 

Gaa evolutioa oextm at 












cathode Anode die- 

coloured 

7 

0 036 

0 083 


0 4 

0 00037 

3 

a 11 

60 75 

41 26 

R2 8ft 


0 


0 1 


0 4 

0 01029 

3 

2 7 

44 77 

66 23 

94 66 

Anode oohnind brown 

9 


0 13 

0 016 

0 4 

0 00030 

3 

2 66 

44 91 

66 30 

91 92 

do 

10 


0 13 

0 049 

0 4 

0 01190 

8 

2 09 

62 0 

48 00 

62 74 

White lead formatlaa 











tikai place wry alowly 
Ptflinent cornea down 
aa flakaa Blackeninf 
ol anoda 



11 

n 036 

0 002 



0 00290 

2 






13 

0 036 

0 002 



0 00800 

2 






la 

0 036 

0 082 


0 01 

0 00403 

8 

0 4 





14 

0 036 

0 083 


0 OS 

0 00409 

6 6 

1 10 

41 70 

60 22 

34 1 

Partlclai are too Am and 








1 68 

60 10 


100 0 

do not aettle very eaally 

lA 

0 036 

0 002 


0 1 

0 00417 

a 

41 84 

do 

16 

0 036 

0 082 


0 a 

0 01689 

2 

4 6 

01 76 

88 26 

78 18 

Current and voltaaa 
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VENKATESWARULU REDUCTION OF WHITE LEAD BY ELECTROLYSIS 


Exp«rlmetital 

Etedrdyiic Cell — The cell consists of a 
rectangular glass vessel (9 5* x 5 5' x 1T) 

r rovided with two electrodes of sheet lead 
11 2' xS*4' ) cut into T-form and an electnc 
stirrer To provide for efficient circulation 
holes are punched in the electrodes Current 
IS supplied from lead storage cells 
Electrolysis — In each experiment the 
volume of the electrolyte used was 5 litres 
The composition of the electrolyte used in 
different experiments is given in Table I 
The alkalmity was varied by adding mea¬ 
sured volumes of standard sodium hydroxide 
to the bicarbonate solution (0 1 per cent) 
with or without sodium acetate The voltage 
of the cell m all cases was maintained at 6 
By mcluding a commutator m circuit, the 
current was reversed every 15 min Current 
density was vaned by altering the distance 
between the electrodes as well as by changing 
the composition of the electrolyte The 
electrolyte was kept stirred continuously 
during the electrolysis 
The product obtained in each case was 
filtered, washed, dried m a steam oven 
and analysed for total lead by Hempel's 
method^* and for carbon dioxide using 
Schrotter's apparatusi«^i7 
Current effiaencies were calculated on the 
lead dissolved out of the electrodes m the 
course of electrolysis The results obtained 
in the course of the investigation are given 
m Table I 

In the above senes of experiments a sud¬ 
den increase in the amperage immediately 
after the current is reversed was observed 

Discussion 

Electrolysis of a 0 1 per cent solution of 
sodium bicarbonate produced no precipitate 
of white lead, but on the addition of sodium 
acetate (04 per cent) a product with a 
high lead carbonate content ( 82 54 per cent) 
separates out On partial neutralization of 
the sodium bicarbonate in the above mixture 
the lead carbonate content rises to 93 9 per 
cent A further mcrease in the proportion 
of sodium carbonate at the expense of 
bicarbonate reduces the lead carbonate value 
to 65*72 per cent, current density remaming 
the same An increase m current density 
does not produce any marked change in the 
lead carbonate content ( 63 87 per cent), 
but gas evdution occurs at the cathode 
A decrease m current density, however, 


decreases the lead carbonate content to 58 75 
per cent Electrolysis of a 0 1 per cent solu¬ 
tion of sodium carbonate m presence of 
sodium acetate (0 4 per cent) produces 
a big drop m the lead carbonate content 
( 44 77 per cent) It should be noted that 
this solution contains no bicarbonate ions 
and IS relatively much more alkaline A 
further increase in the alkalinity (a mixture 
of sodium carbonate, hydroxide and sodium 
acetate) does not produce a marked change 
m the lead carinate content A still 
further increase in the alkalmity and in 
current density produces a pigment with a 
higher lead carbonate content (52 0 per cent) 
The pigment, however, comes down in flakes 
and blackenmg of the anode takes place 
The part played by sodium acetate is clear 
from the data (expenments 11 to 16) In the 
absence of sodium acetate no precipitation 
occurs Addition of sodium acetate, however 
small in quantity (0 01 per cent), immediate¬ 
ly produces a precipitate, although small m 
bulk As sodium acetate content is increased 
precipitation begins A 100 per cent current 
efficiency is reached with a concentration of 
0 1 per cent sodium acetate White lead close 
to the theoretical composition is produced 
with 0 4 per cent sodium acetate concentra¬ 
tion Increasing the concentration to 0 8 per 
cent does not produce a very marked change 
in the cornposition of the precipitate The 
current cfnciencv obtamed depends upon 
both the sodium acetate concentration as 
well as the current density employed 
The author wishes to thank Prof K 
Neelakantam for suggesting the problem 
and for his keen interest in the work 
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Toxicity of Nickel* 


S S PHATAK & V N PATWARDHAN 
Nidntxon Research Laboratories, Coonoor 


The toxJclty of nickel wm tooted ualng albino rata and naonkoyo 
aa expoiimantal animals and nickel carbonate* nickel soaps of 
mix ed acids of refined arachls oil* and nickel catalyst suspended 
In oil and supported oa IcleseMuhr as test materials. The dosage 
tried was 100 mg, 50 mg and 25 mg of adequate ration Growth 
rate and reprodw^on performance were not significantly affected 
and no tozldty symptoms were observed In rats even after 3 to 4 
months of contlnuoua feeding The retention of nickel for the 
3 n icke l preparations was highest with ni<!icel carbonate* Appre¬ 
ciable amounts of nickel were found in the Intestines mmI eiccrated 
In tSs ces . Adult monkeys maintained their weight and were In 
perfect health after 6 months of feeding on nickel-containing diets. 


N ickel does not* so far as is known* 
play any part in human or animal 
nutntion or m plant growth and no 
diseases of plants or animals have 
been attnbuted to the lack of it Its mterest 
to the nutntion worker arises from its fre¬ 
quent use as the pure metal* as nickel plate* 
or as a constituent of alloys m the construc¬ 
tion of plant and vessels m food mdustnes 
and for cooking and also as a catalyst in the 
hydrogenation of edible oils 

Nickel IS found m some plants and animal 
organs as a trace element Vegetables^ like 
lettuce* cabbage, spinach and peas contam 
from 15 to SOopm* wheat 0 35 and 
fruits 0 15 to 0 25 ppm In potatoes 
about 0 25 ppm is found According to 
Ramage> nickel occurs in a number of 
spices and herbal drugs and also is present 
m tea 

Some nickel is likely to be dissolved if 
strongly acid food is cooked m nickel or 
nickel-plated vessels but no poisoning from 
such usage has been reported owing probably 
to the fact that nickel salts are httle absorbed 
or because the quantity thus absorbed is too 
small Lehmann* found that food cooked 
m nickel utensils took up from 10 to 58 p p m 
and he calculated that if mckel-ware was 
used exclusively m the kitchen, the total 
amount of mckel ingested daily would be 
about 117 mg Cox* states that a beverage 
brewed in nickel contained 60 ppm 
According to Arnold** a daily dose of 80 
mg, of mckel m the fonn of mckel pecti¬ 
nate given to young rats, corresponding to 

* An enquiry under the Counetl of Sciontific 6* 


1 25 gm per kilogram of body weight, did 
not affect their rate of growth over a period 
of 8 weeks Flinn and Inouye* found that 
mckel was excreted to the extent of 98 to 

99 per cent in faeces On the other hand* 
Kent and McCance'^ found m an experiment 
on the normal men with a nickel mtake of 
0 3 to 0 5 mg daily that roughly two-ihird 
of the mckel was excreted m the unne and 
only onc-third m the faeces But their ex¬ 
periment did not show what would be the 
proportion at higher rates of mtake 

Accordmg to Dzerzgowsky** doses of 10 to 
20 mg of nickel per kilogram of body weight 
causes no toxic symptoms m dogs* but 22 to 
44 mg per kilogram produces vomiting and 
diarrhoea Injection of nickel salts m 
animals gives nse to toxic symptoms* It 
IS stated that Offerdahal** in 1913 took 
0 5 gm of powdered metalhc nickel daily 
for a month without any ill effects 

The present problem arose out of the fear 
m the pubhc imnd that the use of nickel 
catalyst m the hydrogenation of oils was 
likely to leave sm^ amounts of this metal 
m tjfie finished product and that ingestion 
of the latter over prolon^;ed periods might 
give nse to mckel poisoning 

In refined hvdrc^enated oU, the amount 
of mckel should be considerably less than 
one part per milhon”' In India over a 

100 samples have been recently analysed 
by Banefjee^ and the highest ^ua found 
in any sample was 04 ppm 

It was, however, considered worth while 
to test the effect of mckel admmistered to 

Industriat Rtuarch 
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3r<mng rats and monkeys m the form of 
nick^ salts or colloidal nickel m fairly large 
doses in order to find out if toxic effects 
could be ehated after continued ingestion 
fo^rolonged periods 
The smw amount of nickel m the finished 
hydrogenated oil when present is mainly 
m the form of finely divided metal, e g 
mckel catalyst But there may be a possi- 
bihty of formation of nickel soaps by mter- 
action of frra fatty acids with metallic nickel 
if the oil has not been carefully refined before 
hydrogenation On the other hand, the 
presence of mckel m the ingested hydro¬ 
genated fat would render the possibihty of 
mckd salt and soap formation during the 
mocess of digestion not altogether remote 
^erefore, experiments were undertaken to 
test the effect of feedmg to rats and mon¬ 
keys mckel catalyst, mckel soaps and nickel 
carbonate. 

Nickel Caialysl — This was finely divided 
nickel suspended m vegetable oil and sup- 

E orted on kieselguhr It was kmdly supplied 
y the Hindustan Vanaspatt Mai^aeiunng 
Co Ltd. Bombay, on request The nickel 
content of the catal 3 rst was determined and 
found to be 19 17 per cent Ash content was 
40 86 per cent 

NtcM Soaps — These soaps were prepared 
by neutralizing with mckd carbonate the 
mixed fatty aads obtained on saponification 
of refined groundnut oil The nickel content 
of these soaps was detemuned and found to 
lO'ZO per cent, calculated value being 
9 7 per cent 

mcitel Carbonate — This salt was used for 
companaon with the mckel catalyst and 

mckel soaps. 

The doses of mckel preparations were 
adjusted at three levels, Kx) mg, 50 mg and 
25 mg. of mckel per 100 gm of basal diet. 

Ei9arim«Bta on Rata 

The composition of the diet given to rats 
was as follows 

Whole wheat flour 58 parts 

Bengal gram (without 
husk) 20 parts 

Skim milk powder 10 jiarts 

Vegetable fat (hydro* 
genated oil, m p. 37*C) 

Marmite 
Vitamm A 
Vitamm D 


10 parts 
2 parts 

70IU/nit/day* 
13 I U /rat/day* 


* In weekly doeea 


A week's supply of diet was prepared at 
one time ana stored in the refrigerator. 
That nickel was evenly distnbuted in the 
diet mixture is shown by the following 
sample analysis ( Table I) 



TABUC 1 —NICKEL IN DIETS 



Wsioar OP 

Nicbel 

Micbbl 


OIKT TAMM 

KXPBCTED 

OBTAIMBD 


Foa 

■RTIHATIOH 

im 

niff 

mff 

Group X 

a 4SH 

3 44 

a 41 


4 »a 

4 tl 

4 te 

Gmap II 

Q as4 

S 84 

t 86 


0 002 

a 00 

8 00 

Group 111 

0 000 

1 bt 

1 60 


8 4SS 

a 11 

8 18 


Estimation of Nickel — Nickel was esti¬ 
mated in the diets, excreta and tissues 
colorunetncally using dimethylglyoxime^* as 
the reagent In the early stages of the 
investigation nickel was estimated gravi- 
metnc^Iy as NiO to check the accuracy of 
the colonmetnc methods Having satined 
ourselves regarding the reliabihty of the 
latter, no further pavimetnc estimations 
were done In estimating nickel m the 
tissues, care was taken to remove completely 
the mterfenng substances such as copper, 
iron and phosphate The colour obtamed 
with the unknown was read off in a photo- 
electnc colorimeter and results calculated by 
comparison with a standard curve prepared 
from solution made from pure nickel sulphate 
Feeding with Nickel Carbonate — 32 young 
rats, four weeks of age, were divided into 
four groups of eight each, males and females 
being equally represented in each group, 
one of these groups served as control 
The diets were mixed with a small quantity 
of water, steamed for 15 mm and given 
ad lib and so was water Weights of the 
rats were recorded every week for eight 
weeks The weekly average weights for 
each group are given in Table II 
Feeing with Nickd Soaps & Catalyst — 
Groups of young rats (eight in each group) 
of the same age as m the previous experiment 
were kept on the basal diet in which nickel 
soaps and nickel catalyst respectively were 
incorporated at levels similar to those used 
m tne feeding experiments with nickel 
carbonate AJso a mesh control group was 
kept This experiment was conducted m 
exactly the same way as the previous one 
The average growth rate for each group 
18 given in Table III 
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TABLE n — OROWra or rate on nicsel oabbonatb-oontainino dbtb 


Gaoup ft Ni 




AVBEAGB WBIOKTS op nOHT bat* in oh . 



COJTTENT PH 

lUO UM diet 






Week* 
















0 


1 

2 

3 

4 

6 

6 

7 

a 

1 —100 mg 

4S 0 


68 

66 7 

76 

86 

02 

86 

100 

115 

tl— OO mg 

44 7 


64 

70 0 

80 

06 

106 

111 

127 

188 

111 — S& me 

43 0 


66 

70 8 

02 

00 

100 

118 

120 

186 

Coatrol 

44 0 


68 

83 0 

06 

107 

116 

121 

137 

147 


TABLE 111 

-GROWTH OP RATB ON NICKEL BOAP Ac GATALYBT 



Group A Ni 





Avbbaob weioht per week in oh , 




COHTtMT PEE 






Week* 





lUO OH DIET 






















0 


1 

2 

a 

4 

6 

6 

7 

8 

Nlckal Boapa 











1 —100 Die 

40 e 


60 8 

68 6 

78 0 

86 6 

06 6 

101 0 

100 6 

112 0 

11— 00 nifl 

38 0 


66 1 

02 7 

70 8 

81 6 

86 7 

105 6 

118 8 

120 6 

ill — 2fi me 

NIchal GataIjratB 

88 1 


60 7 

68 6 

78 7 

86 I 

102 0 

107 0 

112 8 

128 2 

IV ~ 100 me 

36 1 


64 2 

60 1 

67 2 

78 a 

07 3 

101 7 

108 5 

118 1 

V — 60 mg 

34 1 


66 H 

60 1 

73 6 

86 1 

103 0 

106 0 

118 6 

125 2 

VI — 26 roe 
Control* for eroupi 

36 0 


60 4 

67 8 

78 8 

03 7 

107 0 

116 2 

125 4 

128 6 

f to VI 

41 0 


66 6 

7t 2 

86 1 

06 0 

112 0 

117 0 

120 7 

182 6 



TABLE IV —METABOLlfiM OF NICKEL IN RATB 




Oboup No. 





FiOURB* ARB POR 

ms whole op 

POUR DAY PEBIOO 












WITH HO Ur 

Ni/lOO MO. 


OP 


Food IntElce 

NI 


Urine 

Faece* 


RetenUoa 

DIET 

ANIMAL* 


em. 

int*ke 


NI 

Ni 


NI 






me 


me 

me 


■a 

NIdul OarlMMWto 











I —100 


8 


27^ 

27*60 


0*63 

10 70 


7 41 

11—60 


8 


80*78 

10 87 


024 

15 18 


446 

III— 86 


6 


41*02 

10 64 


0 16 

7*06 


1 17 

Nlcfcal Soap 











I —100 


4 


30 40 

30 40 


0 48 

35 *00 


4*04 

11—60 


4 


87 72 

18 86 


022 

16 25 


2 80 

111 — 26 


4 


80 42 

0 86 


014 

8 76 


0*00 

Nkkal Gatalyat 











IV—100 


4 


38*85 

88 36 


030 

3475 


8*80 

V— 60 


4 


41*87 

20*04 


0 18 

18 44 


2*80 

VI— 26 


4 


42*68 

10 66 


0-00 

0*60 


0 87 


Food Intake of Rats — A weighed quantity 
of food was given daily to each animal, food 
left in the cage after 24 hr was collected, 
dned and weighed No appreciable differ¬ 
ences m food intake were observed in the 
different groups 

Statistical analyses of the data contamed 
in Tables II and III showed that the observed 
differences between the growth of controls 
and various other groups ui all the three 
experiments were not si^ificant It can be 
concluded, therefore, that ingestion of nickel 
m the form of nickel carbonate, nickel soap 
or mckel catalyst at the fairly high levels 
tned in the expenment did not significantly 
affect the nowth rates of the animals The 
difference between the growth observed on 
100 mg dose of Ni as NiCOj and in controls 
appeal^ to be large, although the difference 


between the two groups was not statistically 
significant The entire nickel carbonate 
expenment was repeated with fresh batch 
of rats, and the results confirmed the find- 
mgs of the first expenment 
Metabolic Experiments — While the growth 
experiments were in progress, some of the 
animals were used for the study of mckel 
balances m the 5th and 6th weeks of feeding 
The animals were placed m metabolic cages 
and after a preliminary penod of three days, 
unne and faeces were collected over a periiMl 
of four days In the Experiment with nickel 
carbonate, all the rats from each of the four 
grouM were thus investigated, whereas from 
rats Kept on mckel soap and catalyst diets, 
four rats from each ^up were studied 
The average figures for mtake and excretions 
are given m Table IV 
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DtsinbuitoH of Ntckd %n Ttss%$es — From 
Table IV for metabolic data of nickel balances 
for rats, it will be clear that rats retamed 
appreciable quantities of nickel on all the 
mc^el-contammg diets Retention on the 
nickel carbonate diets has been larger than 
with the two other nickel preparations This 
can be ascnbed to the easy solubihty of the 
compound in the stomach and hence easier 
absorption from the mtestmes of nickel 
when fed as nickel carbonate. The propor¬ 
tion of the ingested nickel found m faeces is 
the least in the nickel carbonate group The 
excretion of nickel in unne is only slightly 
higher m this group than m the other two 
In view of the continuous retention of 
nickel albeit m small quantities, it was 
considered desirable to ascertam how the 
retamed nickel was distributed among the 
different tissues of the body After the 
growth experiments were over, i e m the 
ninth week of nickel feedmg, two rats from 
each of the above groups were anaesthetized 
and blood drawn by heart puncture, the rats 
then being killed by excess of the anaes¬ 
thetic The following tissues were taken up 
for nickel determmations femora, liver, 
kidney, spleen, heart, large and small intes¬ 


tines (together), testes and skin, in addition 
to the blood mentioned before Nickel was 
detemuned colonmetncally after ashing 
and removal of mterfermg substances The 
results are given m Table V 

Reproduction 

After the observations on growth for eight 
weeks were over, males and females from the 
same group were paired The object of this 
was twofold The first was to find out if 
reproduction and lactation suffered from the 
inclusion of large amounts of nickel m the 
diet, and the second was to detenmne whether 
nickel retamed m the body could be trans¬ 
ferred by the mother to her offspnng 

The rats kept for reproduction studies had 
been receiving nickel-contammg diets for 
eight weeks previously The same diets 
were contmued so long as the rats were under 
observation throughout the period of gesta¬ 
tion and lactation Thus all these rats were 
being fed nickel-containing diets continuously 
for three to four months or more The 
control rats were kept for correspondmg 
periods on nickel-free diets 

Immediately after the young ones were 
bom, two from each Utter were weighed and 


TABLE V---D18TIUBUT10N OP NIGEBL IN TISSUE 
AU Iks figttrgM mre for 100 gm frrth liMtur wrtgkt 


Giiour No ft 

BONIt 

Liver 

Kidney 

Spleen 

Heaet 

Inteetime 

Tbbte* 

Blood 

bniN 

MO or Ni/IOOom 

mg 

ini 

mg 

“ig 

TO* 

mg 

mg 


mg 

DIET 

NhM Cfcrtionof 

I —100 

U B6 

1 11 

4 81 

2 86 

5 01 

2 54 

1 86 

3 10 

1 26 


34 09 

1 30 

8 87 

3 31 

4 00 

2 66 

2 66 

£ 11 

0 71 

11^ 60 

S8 SO 

1 83 

1 16 

2 82 

2 03 

2 18 

6 80 

1 01 

0 64 

22 88 

0 48 

8 06 

a 36 

1 24 

1 GO 

0 60 

1 80 

0 86 

ill— S5 

18 76 

0 10 

1 10 

0 66 

n 70 

1 64 

1 82 

0 48 

0 24 

18 62 

0 16 

1 00 

0 26 

0 76 

0 60 

2 38 

0 34 

0 10 

Niefcal Bmpt 

I —100 

26 SO 

1 31 

a 48 

4 84 

1 60 

1 06 

1 80 

1 06 

0 78 

21 82 

1 16 

2 08 

3 22 

2 60 

1 40 

nil 

1 17 

0 78 

11—60 

B 22 

0 08 

2 80 

1 47 

1 78 

1 10 

0 71 

U 84 

0 67 

8 46 

1 16 

2 71 

2 46 

2 00 

1 18 

0 sa 

1 21 

0 68 

in— £6 

8 60 

0 42 

1 44 

0 02 

0 88 

0 64 

mi 

0 21 

0 11 

6 38 

0 67 

2 02 

1 65 

0 01 

0 74 

Dlt 

0 64 

0 48 

NIcM CMUOfMi 

IV—100 

14 78 

0 80 

2 65 

3 47 

1 70 

1 08 

0 22 

0 81 

0 66 

17 66 

1 27 

2 87 

1 86 

2 20 

1 28 

0 66 

1 00 

0 66 

V— so 

7 67 

0 64 

1 00 

1 21 

1 48 

0 74 

0 83 

0 89 

0 87 

0 42 

0 87 

1 72 

0 90 

1 67 

0 88 

0 70 

0 48 

0 27 

VI— g6 

8 00 

0 48 

1 00 

nil 

1 08 

0 61 

0 02 

0 46 

0 18 

8 W 

0 87 

0 68 

nil 

0 63 

0 84 

nil 

0 48 

0 81 

Contiol 

Dll 

nil 

nU 

nil 

nU 

nil 

mi 

nU 

nil 

oU 

nU 

nil 

nil 

nil 

nil 

nil 

nil 

•U 
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killed. The amonnt of nickel m the whole 
body was then determined The results of 
these estimations are given m Table VI 

Experiments on Monkeys 

Adult monkeys (Macaeus stntcus ) were 
fed on nickel-containing diets to confirm 
some of the findings obtamed m rats with a 


TABLS VI —NICKBL IN THE BODIES OV 
NEW-BORN RATS 


r.KOUP No & 

No or 

WsiOHT or 

Nicbrl. 

MO or Ni/lOO ou 

vouMa 

VOUMO 

MO./t00 OM 

DIET 

OH» IN 

ONKt, 

BODY 


UTTER 

tm 

WBIOKT 

moo. 




I —100 

3 

4 5 

2 21 


4 8 

3 00 


5 

4 2 

2 19 



4 3 

2 78 

11— M) 

0 

4 7 

1 70 



4 7 

1 87 


0 

4 0 

1 24 



3 7 

1 82 

111— 25 

5 

4 1 

nU 



3 9 

Dll 


a 

4 S 

nil 



4 8 

nil 

Coalrol 

8 

2 1 

nil 



3 9 

nil 


10 

4 0 

nU 



4 3 

nU 

NIpM BMP 




1 —lOU 

8 

8 7 

nU 


8 8 

nil 


4 

4 0 

0 12 



4 1 

0 18 

11—60 

5 

4 4 

nil 



4 5 

nil 


7 

8 9 

nU 



3 9 

nil 

III— 25 

6 

4 7 

nil 


4 9 

nil 


5 

4 3 

nil 



4 4 

nil 

NicM GifaljrM 




IV —100 

5 

4 8 

0 44 



4 8 

0 83 


7 

4 2 

0 It 



4 3 

0 15 

V— 50 

8 

4 2 

nU 



4 2 

nil 


8 

4 6 

nil 



4 5 

nil 

Vl— 26 

7 

3 9 

nU 



4 0 

nfl 


8 

4 a 

nU 



4 3 

nil 

CoBtrol 

9 

4 9 

nil 



5 0 

nil 

TABLE Vn — 

DimUBUTION or MONKEYS ON 

NIGEBL-OONTAININO DfETB 


Livn or Ni, 

Dim COHTAlVIlfO 









FOOD 

Nicrrl 

Nicbkl 

Nicbkl 


MRRBORATB 

■oAr 

cataltvt 



No. of RBlolRh 

100 

1 



50 

2 

2 

2 

t5 

2 

2 


NU 

Two kolnuli lerved u coatroh 


different speaes of animals The basal diet 
consisted of a mixture of 75 parts of whole 
wheat and 25 parts of Ben^ gram (without 
husk) ground to flour Nickel carbonate, 
nickel soaps of mixed fatty aads of ground¬ 
nut oil and nickel catalyst were mixed with 
the combmed flour to give 100, 50 and 25 mg 
nickel respectively per 100 gm of mixture 
The prepared flour was made mto chapatis 
and offered to the monkeys with small 
quantities of carrot and cabbage The 
quantity of food given per monkey per day 
was 100 gm In addition, small amounts 
of vitamm A and D were given orally per 
week It was possible to use only 14 mon¬ 
keys for this experiment, their chstnbution 
IS shown m Table VII. 

The feeding was continued for twenty-four 
weeks and weights were recorded^ weekly. 
As all the monkeys were adults, maintenance 
of weight together with the general behavknir 
and other manifestations of toxicitv were 
used as criteria for the ill effects of nickel 
feeding 

During the experiment two monkeys died, 
one from the nickel soap group ( 23rd week) 
and one control animal ( soon after 24 weeks 
were over ) Post-mortem examination did 
not reveal the cause of death. Blood of the 
animals was exammed only at the termina¬ 
tion of the experiment The mitial and 
final weights of the monkeys and the results 
of blood examination are given ui Table VIII 
All the monkeys appeared m excellent health 
as judged by their alertness and general 
behaviour It will be clear that with the 
exception of one monkey who lost 0 5 lb 
dunng six months, all others have main¬ 
tained weight or showed a slight mcrease. 
Even in the two monkeys which died 
suddenly for no detectable reason, the weight 
had been steady till the week before death 
when last weights were taken So far as 
blood was concerned, nickel feedmg did not 
appear to have any ill effects The vanoos 
values mven in columns 5 to 7 m Table VIII 
fall witriin the range for normal monkm of 
the same species reported by Rao and ^ao^^ 

Summary 

In view of the possibility of contamination 
with mckel of hydrogenated oils used for 
human consumption, experiments were 
undertaken to test the toxiaty of nickel. 

Albino rats and monk^ were used as 
experimental animals, ^kel carbonate, 


74 




PHATAK a Ml * Toxrcmr OF mCKSL 


TABLE vm—BODY WBUnn * aUXID riNDINaS Of MONSm nrr ON NMBBMXnfTAlNlNO DBn 
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14 4 
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6 SO 
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It 7 
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11—00 

1 

7 to 
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14 4 



4 
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0 00 
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ItptOQ 

III— 10 

6 

6 SO 

6 00 
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0 
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6 50 

a so 
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14J00 
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11—00 

7 

6 00 

e 00 

a 53 
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• 
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(wt.B 0) 




III— u 

0 
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4 00 

7 oa 

14 4 
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10 

5 to 

0 SO 

a 01 

14 a 

to,400 
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11—50 

11 

4 00 

0 so 

a oa 

18 0 

10,880 


IS 

0 75 

a 50 

a 37 

IS 7 

17,800 

CoDtrol 

Cl 

4 OO 

4 OO 

7 OO 

IS B 

18,850 


ca 

4 80 

0 00 




nickel soaps of mixed fatty acids prepared 
from refined groundnut oil and nickel 
catalyst suspended m oil and supported on 
kieselguhr were used as test materials The 
dosage was fixed at three levels, vu 100, 
50 and 25 mg nickel per 100 gm of an 
adequate ration 

In rat experiments, growth, reproduction 
performance, metabolism of nickel, nickel 
content of tissues and of the offspring were 
studied 

In experiments on adult monkeys, main¬ 
tenance of weight, effect on health and on 
blood picture were observed, dunng and 
after contmuous feeding for six months on 
nickel-contaming diets 
Remits of RatExpmmmts — (1) There were 
no significant differences m the mwth rate 
(over eight weeks) of rats on ni«el-contam- 
in^ diets as compared with that of control 
animals The reproduction perfonnance was 
also similar in the respective groups The 
general condition of the surviving rats, fed on 
nickel diets for three to four months, was 
mdistingpishable from that of the controls 
(2) Tm retention of nickel from the three 
nickel preparations tested was found to be 
highest on nickel carbonate No appre* 
aaUe difference between the other two 
groups were observed 

(a) ApfMPximately 71 to 91 per cent of 
ingested nickel was found m the faeces. 
On nickel soap and catalyst, the 
average faecal nickel amount^ to 
87’9 and 89*9 per cent respectively, 


whereas on nickel carbonate it was 
distinctly lower, le 744 per cent 

(b) The percentage of ingested nickel 
excreted m unne also vaned with the 
nickel preparation , with nickel carbo¬ 
nate 1 56 per cent, with mckel soaps 
1 21 per cent and with nickel catalj^t 
0 77 per cent 

(c) Within each group, the level of nickel 
mtake did not n^e any appreciable 
difference in the proportions excreted 
in faeces and unne respectively 

(3) On the three nickel diets, appreciable 
amounts of nickel were found in the tissues 
As arranged m order of decreasing nickel 
content, they would be. bone, spleen, kidney, 
heart, mtestine, blood and testes The mckel 
content of tissues of rats on mckel carbonate 
was higher than m the other two groups for 
correspondmg levels of nickel mtake 
14) At the highest level of mtake, le. 
100 mg per 100 gm ration, nickel was found 
m the body of one-day old young ones 
Tliose bom of mothers on nickel carbonate 
showed the highest nickel content. At 
25 rog per 100 gm ration, no mckel could 
be detected m the bodies of the young ones 
from mothers in all the three groups 
Tlie work earned out thus far shows 
that on the comparatively high doses of 
mckel tested m rats, no toxic symptoms 
could be ehated even after three to four 
months of contmuous feeding 
Restdts of Monkey Esperments — At the 
leveb of mckel mtue tested over a period 
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of SIX months, adult monkeys mamtamed 
their weight and at the end were m perfect 
health The haemoglobin, R B C and W B C. 
counts of blood were normal m monkeys fed 
on mckel-containing diets 
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Letters to the Editor 


A SIMPLE FLOTATION CELL 

A SIMPLE LABOEATORY FLOTATION CELL OF 
the agitation type has been constructed 
(Fic, 1 ) A can 3 5* X 3*5' open at both 
ends and with perforated walls serves as the 



antation chamber In the bottom poiiion 
of the can, mverted V-shaped slots were cut 
for aiding circulation of the pulp between 
this chamber and the rest of the cell An 
enamelled cup, 6 5* dia. x 3* height, was 
used as the cell proper m which the perforated 
can was centrally held by suitable stays 
The above assembly was placed m an alu- 
mmium basin, 10' dia x 2 S' height, so that 
the froth from the cell overflows directly into 
it A propeller type of stirrer worked m the 
direction required to produce a vertical draft 
in the central cell, in this case a Mitdiell 
laboratory stirrer coupled with a universal 
motor, was placed ui the agitation chamber 
sli^tly above the bottom 

The cell was first half filled with water, 
and then necessary cheimcals (not frother) 
were added into the agitation chamber and 
stirring started Frother was added after 
a few minutes and more water added till 
the level of the latter was raised to about 
half mch below the run of the cell The 
speed of the sturer was also mcreased 
suitably 

The cell has been tested for the flotation 
of ^ena and found satisfactory. It differs 
from the standard types m having an annular 
sptixkaskn with a large " quiet zone This 
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IS an additional advantage, the froth area 
being the entangled gangue in the 

froth drams off better resulting m a better 
grade of concentrate 

The author's thanks are due to Pnncipal 
R P Smha and Prof S, K. Bose for their 
interest. 

K. K Majumdar 

Ind%an School of Mxnes & 

Applied Geology 

Dhanhad 

SepUmber 26 ^ 1949 


INVESTIGATIONS ON FAMINE 
RATIONS ; PANEVAR ( CASSIA TORA 
LINN.) SEED* A PROTEIN-RICH 
FEED FOR LIVESTOCK 

Castui iota Linn , commonly known as 
chakunda ( Hmdi), Panevar ( Bengali), pan¬ 
war, pawar ( Punjab, N W F ), taniemu 
(Telugu), iagarax (Tanul), and tankli 
(Marathi), grows in a wild state throughout 
India, Ceylon and the tropics in general 
About 3 to 4 weeks after the monsoon sets 
in, the plant makes its appearance and 
soon covers most of the other growths In 
green condition, neither the leaves nor the 
pods arc ordinarily taken by animals* We 
were interested to find out if this plant, 
which grows so abundantly ail over the 
country and is considered a pest, could be 
utilized as a cattle feed 

In previous mvestigations, the use of 
matenala like mango seed kemeP jaman 
seed*, tamannd seed*, and Sacche^nm spon- 
ianeum^, which were hitherto considered as 
waste, have been described This note 
deals with the observations on panevar 
(Cassia tora Lmn ) seed. 

The chemical composition of panevar seed 
15 given m Table I. In this table we have 
also mcluded the data on some of the com¬ 
monly used concentrates for comparison 


It will be observed that it compares favour¬ 
ably with gram in protein content and is 
definitely ncher than the other cereals 
The calcium and phosphorus contents of the 
seeds are definitely higher as compared to 
the other seeds Unlike the other concen¬ 
trates and cereals, the calcium phosphorus 
ratio IS very well balanced in these seeds, 
an important factor in the metabolism of 
calcium and phosphorus 

As regards the palatabihty of the pancr- 
var sec<k, they are not relished ordinanly 
in the green condition But when the 
seeds are thorouglily dried m the sun for 
15 to 20 days, and then gradually mtro- 
*duced into the ration, the animals dev¬ 
elop a taste and m about 15 days, 50 per 
cent of the concentrate can be replaced by 
these seeds 

To evaluate the nutritive value of panevar 
seeds, Kumaum bullocks were used as 
experimental animals, and were fed half a 
pound rape cake plus half a pound crushed 
panevar seeds and 8 lb of wheat bhoosa 
In addition to this ration an ounce of salt 
was also fed This ration was fed to the 
animals for a period of about four months 
During the last 10 days of the observation, 
the digestibility trial was earned out accord¬ 
ing to the usual procedure adopted m these 
laboratones 

The mean digestibihty coefficients recorded 
for crude protem, ether extract, and total 
carbohydrates are 79. 88 and 43 respectively 
and the digestible nutnents per 100 lb of 
dry seeds are 16 64 lb crude protein, 6 83 lb 
of ether extract, 27 41 lb of total carbo¬ 
hydrates, and 59 4 lb of total diges¬ 
tible nutnents The anunals exhibited 
a positive balance for nitrpgen, calcium and 
phosphorus 

Dunng the penod of observation the 
animals mamtamed good health and no 
untoward clinical symptoms were noticed 
as was evident from the analysis of the blood 
of these animals. 


TABLS 1 —CamiGAL 

OOMPOSmON 

OF PANEVAR SEED ft 

SOME COMMON PEED 

GONGENTRATBE 


Cbudb 

ETUKm 

ClIVDB 

NPE. 

Total 

C«0 

P.0, 


rtoTsm 

KXnUGT 

rUMM 


AM 



Puntom wmd 

11 It 

7 76 

IS 10 

61 34 

0 08 

1 99 

1 09 

Gnm 

11 u 

S 06 

9 72 

08 09 

3 49 



Btder 

11 DO 

1 00 

6 89 

78 04 

8 91 

n 00 

0 33 

0«|B ^ 

10 07 

0 65 

12 71 

05 U 

4 79 

0 10 

0 93 

lUlM 

U 11 

4 89 

1 90 

80 00 

1 94 

0 09 

0 94 

Cotton Mod 

19 Ot 

90 00 

96 74 

30 90 

4 00 



AoM Med (cruilwd) 

14 04 

3 90 

14 60 

59 67 

7 43 
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A detailed article will be publiahed else* 
where. 

N. D. Kehar 
V N Murty 

Ammdl NutnUon SecHon 

Indtdn Veimnofy Research InsiUuie 

Isatnagar 
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THERMAL SPRINGS NEAR 
GANGNANI, TEHRI-GARHWAL 
HIMALAYAS 

The author recently studied these 
springs, which occur m the Tehn-Garhwal 
Him^yas, while investigating the Tehn- 
Gangotn r^on Very httle is known about 
these ^Hings. The only reference to one 
of the springs occurs in Dr T Oldham’s 
account^ where it is mentioned under the 
name Hun and is stated to occur on the 
left bank of the Bhagirathi nver. about 
quarter of a mile south of village ” 

The first hot spnng issues al^ve the left 
bank of the Bhagirathi. a httle before the 
suspension bndge at Gangnani This spring 
IS known as Rishi Kund (30^ 54' 15' 78^ 
40' 52*) and is marked between contours 
6.200' and 6,400' on the Forest Map No 12 
covering part of sheet 53J/N E The spring 
is 73 o^es from Tehn Where the spring 
issues forth a small temple has been bmlt 
The discharge is quite copious and is made 
to flow mto three tanks Where the water 
flows out, a calcareous tufaceous deposit has 
been laid which becomes comp^ and 
banded m places. A thm section of the 
compact banded calcareous deposit is seen 
to consist of bands of elonrated crystals of 
calate running almost parallel to each other 
A band is seen to be composed of a mosaic 
of crystals of calate. YelWish iron stains 


are observed m places, while occasumally a 
speck of haematite also occurs. 

The temperature of the spimg is fairly 
high and it was noted by Dr Oldham as 
139*8*^F The water m all probabihty is 
radioactive The hot spring evidently re¬ 
presents the decadent phase of imeous 
activity in the region S^phuretted nvdro- 
gen is noticed and there is taste of sulphur 
m the water also The rocks of the neigh¬ 
bourhood mostly comprise gametiferous 
biotite schists with some associated gneisses 

Another hot spnng issues forth near the 
left bank of the Bhagirathi, only slightly 
above the bed of the nver, 2 5 miles 
almost due north of Rishi Kund It is 
located just below the Joti (campmg ground) 
marked on sheet 53J/N E The flow is 
fairly copious, but the temperature is not 
so high as that of Rishi Kund 

A third hot spnng occurs above the left 
bank of the Bhagirathi about half a mile 
below the confluence of the Lod Gad with 
the Bhagirathi The sides of the mrge are 
formed of jiractically vertical elms, about 
a thousand feet in height, and water is seen 
issumg forth at some height above the bed 
of the nver and a characteristic tufaceous 
deposit, similar to that of Gangnam, is clearly 
seen 

It IS noteworthy that these three sjmngs 
occur withm about 3 5 miles above the left 
bank of the Bhagirathi and the rocks here 
are traversed by a fault along which these 
juvenile waters contammg carbonate of lime 
and a httle iron m solution ascend on to the 
surface 

Up to Tehn there is a bus service which 
might be extended on to Dharasu, a distance 
of another 28 miles Beyond Dharasu one 
has either to march a distance of 45 miles 
or a pony could be the only transport 

H L Chhibber 

Banaras Hindu University 
December 5. 1949 
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The Alkaloids of Indian Stephanias : Part I 
Isolation of Three Crystalline Alkaloids 
from the Tubers of Stephanta glabra Miers 

GOVIND RAI CHAUDHRY & SALIMUZZAMAN SIDUIQUI 
Che^ntcal Laboralones, C b I K » Delhi 


Three crystiillliie alkaloide provlelonally 
named as glndarine* G||Hm 04 N, glndari- 
nlne, G„H,H(OGH.) 4 HNO, and glndaridne, 
Gj 4 H,, 0 |N, have been isolated from the tubers 
of SUphanxa glabra Glndarlnlne possesseo 
antibiotic activity in contrast to gindarine 
which is Inactive 


A mongst the Stephama species { N O 
Memspermacea ), Stephama glabra, 
Stephama herandtfoha, Stephama ele- 
gans and Stephama gractlenla grow 
plentifully m India They are all climbing 
shrubs whidi grow at altitudes of 3,000' to 
8,000' above the sea level in the Himalayas, 
Khasi Hills in Assam and other hilly tracts 
throughout the country There is a great 
deal of confusion m regard to the identity 
of the first two species, namely Stephama 
glabra and Stephama herandifoha, as the 
vanous parts of the two plants arc alike 
except for sbght variations in the leaf lamina, 
according to a pnvate communication from 
Dr S N Bal of Botanical Survey of India 
Osmaston^ as well as Parker* have mentioned 
that Stephama glabra possesses round tubers, 
but they have not noted this characteristic 
for either Stephama elegans or Stephama 
gracilenia In view of the promising results 
obtained with one of the alkaloids, cepharan- 
thme, isolated from Stephama cepharantha 
and Stephama sasakii, in the treatment of 
tuberculosis and leprosy as noted by Buchi®, 
and m view also to the lack of any reference 
m literature on the chemistry of the Indian 
Siephamae, the present mvestigation on 


Stephama glabra was undertaken as a part 
of a general study of the alkaloids of the 
Stephama species 

Stephama glabra Miers ( Hindi, gtndaru ) 
is a large, climbing shrub with greenish- 
yellow flowers and large tubers, sometimes 
a single tuber weighing up to 30 kg 
Roxburgh* states that the aend root is useful 
in the treatment of pulmonary tuberculosis, 
asthma, dysentery, fevers and intestinal 
complaints It is also widely used by the 
hilly tribes for these ailments As a result 
of the present investigations, the followmg 
alkaloids have been isolated in a crystalline 
form from the tubers 

1 Gmdannc, [C„H| 3 N(OCH,) 4 ]. 

m p , 147X [a] D "= —26 T in chloroform . 
isolated also in the form of its naturally 
occumng nitrate , yield 1 5 per cent on the 
weight of the air-dned |>owdered tuber 

2 Gindannine nitrate isolated in the form 
of Its naturally occurring nitrate salt conform¬ 
ing to the formula C, 7 H,N(OCHj) 4 MNOa 
Yield, 1 2 per cent on the weight of the air- 
dned powdered tuber 

3 Gindaricme, CigHj^OaN, CjaHiaON- 
(OCHa)a. mp, 193T , Wn"- +137 0" 
m alcoholic solution Yield, 0 12 per cent 
on the weight of air-dned powdered tuber 

A cr 3 ^tadlizatc consisting of the naturally 
occurnng nitrates of gindarme and gindan- 
nine was obtained directly from the alcoholic 
extracts of the tubers on concentration under 
reduced pressure, removal of the fatty matter, 
and cooling the concentrate after addition 
of ether and petroleum ether or dilution with 
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water The crude cr>stalhzate, on repeated 
fractional crystallizations from methanol, 
finally gave gindannc nitrate melting at 
222°C from the less soluble fractions and 
gindanmne nitrate melting at 248T from 
the tail fractions Dunng the course of a 
number of workings, it was noted that 
whereas the extracts of fresh tubers >ieldetl 
a crude crystallizate consisting of almost 
exclusively of gindannc nitrate, the air-dned 
tubers gave mainly the gindanmne salt 
The filtrate from the initial crystallizate of 
the alkaloidal salts yielded a further quantity 
of gindannc. either as free base on basification 
with ammonia, or as its spanngly soluble 
iodide on treatment of the solution with 
potassium iodide The final filtrate from 
either of these operations gave the bismuth 
iodide double salt on treatment witli bismuth 
iodide in acidic medium The double salt 
gave gmdancine on decomposition with 
ammonia and working up in the manner 
desenbed m the experimental Alter¬ 
natively. gindannnc could also be isolated 
from the final filtrates through treatment 
with strong caustic alkali and extraction 
with ethyl acetate in nearly the same yield 
as obtained through the bismuth iodide 
double salt 

Gindannc is a mono-acidu base and yields 
well-defined cry^stalhnc salts The naturally 
occurring salt of the base has been shown to 
be the nitrate through comparison with the 
salt directly prepared from the base It 
tontains four methoxyl groups, which account 
for all the oxygen atoms present in the base, 
and does not contain any N-CH, group or 
active hydrogen It could not be acetylatcd 
or benzoylated and failed to react with 
nitrous acid, which would indicate the base 
to be tertiary in character With excess of 
methyl iodide m chloroform solution, the base 
gave a mono-methiodide Gmdannc could 
not be reduced either with tin and hydrochlo- 
nr acid or catalytically with platinum black 
The methoxyl value obtained in the case of 
gindarine is 3 per cent lower (found 319, 
required 35 0 per cent) but agreed well in 
the cases of both its nitrate and methiodide, 
the difference m the methoxyl value per 
group being only 0 25 per cent (found m 
nitrate 27 6 , required 28 7 per cent, 
found in mcthiodidc, 23 8 , required 24 9 
per cent) 

Due to the strongly basic character of 
gindannme, it could not be hberated from 


its salts with ammonia or caustic soda m the 
usual manner Treatment of gindannme 
nitrate with strong alcoholic alkali gave a 
rrystallme base m the form of colourless 
needles melting at 141®C which rapidly 
coloured on exposure to air or on crystalliza¬ 
tion from solvents, and could not be suffi¬ 
ciently punfied for analysis This base 
could, however, be converted back to the 
ongmal nitrate on treatment with dilute 
nitnc acid It was further characterized 
through its vanous crystalline salts It 
contains four methoxyl groups which account 
for all the oxygen atoms present in it 

Gindancme yields welWefined crystalline 
salts, and contains two methoxyl groups 
which account for two out of the three oxygen 
atoms present m the molecule Preliminary 
exi)cnments kindly earned out by Mrs 
Osborn at the Sir William Dunn SH:hool of 
Pathology. Oxford, show that gindannme 
nitrate possesses (lefinite antibiotic action 
against staphylococcus Results of further 
studies in the constitution of these bases will 
be dealt with m a subsec|ucnt communica¬ 
tion 

Experimental 

Isolation of Gindannc & Gtndancinc from 
the Fresh Tubers — 3 kg of finely minced 
fresh tubers were repcat^ly percolated with 
alcohol at the room temperature for about 
10 days The combined percolates were 
concentrated under reduced pressure, and 
the dark greenish-yellow syrupy concen¬ 
trate was repeatedly extracted with ether 
to remove the fatty matter The ether- 
insoluble residue was diluted with water and 
kept in the cold when a large crop of crystals 
of the naturally occurring salt of gmdanne 
( 6 9 gm ) contaminated with darkish resinous 
matter separated out On concentration of 
the combmed mother liquors, a second crop 
of crystals was obtamed. but much of the 
alkaloid remained in the solution and was 
precipitated out as its crystallme iodide by 
treatment with potassium iodide after acidi¬ 
fication with acetic acid (5 0 gm) In 
another workmg, the base was precipitated 
out from the mother liquors of the gmdanne 
natural salt with ammonia but the separation 
of gmdanne was more complete through the 
iodide, as it is less soluble m water than the 
free base The crude base hberated from 
the iodide with ammonia was dissolved m 
alcohol and treated with ether and petroleum 
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ether to remove resinous impunties The 
clear reddish-yellow filtrate was concentrated 
and kept in the cold, when crude gindanne 
crystallized out in the form of greenish 
hexagonal plates and prismatic rods melting 
at 142®C The crude base was repeatedly 
crystallized from a mixture of alcohol, ether 
and petroleum ether, and finally from acetone, 
when pure gindanne was obtained m tlie 
form of rectangular hexagonal pnsmatic 
plates and prismatic rods which have slightly 
greenish tinge but give a colourless powder 
melting at 147°C 

The final filtrate from the precipitate of 
iodide, obtained above, was acidified with 
dilute hydrochloric acid and treated with a 
concentrated solution of bismuth iodide 
The yellowish-orange micro-crystalline pre¬ 
cipitate of the bismuth iodide double salt 
was filtered and washed with acidulated 
water The double salt was macerated with 
50 per cent aqueous potassium hydroxide 
and extracted with ethyl acetate The eth>l 
acetate solution was washed with a small 
quantity of ice-cold water, dried over an¬ 
hydrous sodium sulphate, concentrated on 
the water bath to a small volume and kept 
in the cold, when crude gindancine was 
obtained in the form of pnsmatic rods melt¬ 
ing at 17S°C The crude base thus obtained 
was punfied through the spanngly soluble 
iodide, repeated crystallization of the iodide 
from water (nont), liberation of the base 
from the pure iodide and subsequent repeated 
crystallization from benzene, when it was 
finally obtained in the form of colourless 
silky needles melting at 193®C 

Isolation of Gindanne, Gindarintne Nilrale 
& Gindancine from the Air-dned Tubers — 
8*5 kg of air-dned, finely powdered tubers 
were repeatedly percolated with alcohol, and 
the syrupy concentrate obtained on removal 
of the solvent in vacuo was worked up in a 
similar manner as adopted in the case of the 
fresh tuber The initial crystalh/atc ( 104 
gm) in this working was found to consist of 
a mixture of the naturally oceumng salts of 
gindanne ( 30 gm ) and gindannme ( 74 gm ) 
which were separated from each other 
through repeated fractional crystalhzation 
from dilute methanol The combined mother 
liquors were treated with ammonia when a 
further quantity of crude gindanne was 
obtained as the free base (80 gm) The 
final filtrate and washings were basified with 
30 per cent sodium hyclroxide and the base 


extracted out with ether At this stage a 
part of gmdancine crystallized out forming 
a middle la>er between the ethereal layer 
and the alkaline layer The cry^stals were 
filtered and washed with cold water (6 5 gm ) 
The ethereal layer was washed witli a small 
quantity of water, dried over anhydrous 
sodium sulphate and concentrated on the 
water bath The concentrate yielded a 
second crop of cry stals ( 4 5 gm ) of gindan¬ 
cine The total yield of gindancine after 
punhcation canned out as in the case of the 
crude base from the fresh tubers was 10 gm 
( 0 12 per cent on the weight of the air-dned 
powdered tuber) 

Characiertzaiion of Gindanne — Gindanne 
is spanngly soluble in petroleum ether and 
ether, soluble in acetone and ethyl acetate 
m the hot and more readily in methanol and 
alcohol It crystallizes from these solvents 
in the fonn of colourless rectangular or 
hexagonal pnsmatic plates and pnsmatic 
rods melting at 147"’C, the form of crystals 
mainly de^jending upon the solubiUty of the 
base m the particular solvent and conditions 
of crystallization On slow cry^stallization 
from alcohol, it forms prismatic hexagonal 
plates with a slightly grecmish tinge It shows 
faju"" = “|-26 1” in chloroform solution 
It does not give any colouration with feme 
chlonde in alcoholic solution Comparative 
colour reactions of gindanne and gindancine 
are noted in Table I Found, C, 70 9, 
H, 7 1. N, 4 0, N-CH, ( Herzig and Meyer ), 
ml, (X'Ha { Zeissel), 31 9 per cent M W 
( cryoscopic m benzol). 340 , C.,H„0,N 
requires C, 70 9 , H, 7 0, N, 40, OCHj 
(for 4 methoxyls ), 35 0 per cent , M W 355 


TABLE 1 — COLOUR REACTIONS OF OINDARINB & 
OlNDARIGINE 


RRAGBNTt 


CjINUABINK 


ClNDARIClNE 


1 CcMir ir.sc). 


2 Cofir HiSO, 
KCIO, 

3 Cone H NO, 

4 Frtlniann i 
re^PDl 


6 Frofade s 


No roloiir, pink 
colour (U) heatintf 


^ rtlow to gulden 
yellow 

('■idden yellow 
I ighl yellow no 
chaDge on benLlng 
or dilution 


Vellow changing to 
light green 


Coluurleiis changing 
ID light veJJow and 
no change un treat 
lug and dilution 
with wuter 
Brownish yeHow 
fades un keeping 
(icHden yellow 
Yellowish green 
chungiDg to taluUh 
grren on warming 
to deep blue and cm 
dilutkm ebanget to 
violei and finally to 
purole 

Steel grey cbanglng 
to deep bluish green, 
on beating to marine 
blue, and on dilution 
to dirty green 
(banging to brown 
fih yelhiw 


81 



J SCI INDUSTR RES, V 9B, 1950 


The naturally occurring gindanne salt after 
repeated crystallization of the initial crystal- 
lizate from dilute alcohol was finally obtained 
in the form of slightly greenish yellow 
hexagonal plates and pnsmatic rods, m p 
222X (decomp ) Found C.60 3 . H. 6 1 . N, 
6 7,0CH3 (Zeissel) 27 6, C^H^O^N HNO, 
requires C, 60 4 . H, 6 1 , N, 6 9 , OCHj ( for 
4 methoxyls), 28 7 per cent The salt did 
not give any depression in melting point with 
gindanne nitrate prepared by the addition 
of potassium nitrate to a solution of the base 
in dilute acetic acid The nitrate is readily 
soluble in dilute methanol or aUohol. fairly 
so in acetone and ethyl acetate in the hot, 
sparingly soluble in water and insoluble in 
ether or petroleum ether 

Tlie hydrochlonde was prepared by the 
addition of ethereal hydrochlonc and to an 
alcoholic solution of the base, when it came 
out as d snow-white flocculent precipitate 
The precipitation was completed by the addi¬ 
tion of ether On crystallization from hot alco¬ 
hol it formed colourless needles and prismatic 
rods meltmg at 245°C (dccomp) It is 
fairly soluble m alcohol and m water in the 
hot, insoluble in ether or petroleum ether 
The hydrochlonde is also polymorphous m 
character like the base, the form of the 
crystals depending on the nature of the 
solvent and tonditions of crystallization 
Found Cl, 9 3, C„H„04N HCl requires C1, 
9 1 per cent 

The hydroiodide, obtained by the addition 
of potassium iodide to a solution of the base 
m acetic acid, was crystallized from hot 
dilute acetic arid, when it came out as colour¬ 
less rods and plates melting at 228''C (de¬ 
comp ) It is fairly soluble in hot alcohol, 
very spannglv so in water 

The hydrobromide separated out in the 
form of colourless rectangular plates on 
cooling a solution of the base in 1 per cent 
hydrobromu acid It begins to darken m 
colour from 232X and melts with decompo¬ 
sition at 240°C It IS readily soluble in alco¬ 
hol or methanol m the hut, sparingly so in 
water and msoluble m ether or petroleum 
ether 

The picrate was obtained by the addition 
of aqueous picne acid to an aqueous 
solution of gindanne hydrochlonde as a 
bnlliant yellow flocculent precipitate, which 
crystaUizi^ from dilute alcohol in bnght- 
yellow silky needles melting at 188°C 
(decomp) 


The chloroplatinate was obtained on addi¬ 
tion of an aqueous solution of platimc chlo- 
nde to a solution of the hydrochlonde m 2 
per cent hydrochlonc acid, as a golden yellow 
flocculent precipitate which, when washed 
with water anddned on a porous plate, form¬ 
ed a light orange-yellow crystalline powder 
melting with decomposition at 212^C It 
is spanngly soluble m water, insoluble in 
alcohol and acetone even in the hot Found 
Pt, 17 7 , (C„H„04N). H.PtCl* requires Pt, 
17 5 per cent 

The sulphate was obtained in the form of 
colourless hexagonal plates by the addition 
of ether to a solution of the base in alcoholic 
sulphuric acid It is exceedingly soluble in 
water and alcohol, mp, 218X (decomp) 

The methiodide was obtained by treating 
1 0 gm of gindanne in dry chloroform solu¬ 
tion with 3 c c of methyl iodide in the same 
solvent, and leavmg the reaction mixture 
overnight at the room temperature The me¬ 
thiodide precipitated out as a colourless crys¬ 
talline powder on addition of ether to the reac¬ 
tion mixture On crystallization from a mix¬ 
ture of chloroform, acetone and ether, it was 
obtained as colourless pnsmatic rods melting 
at 248‘'-49X ( decomp) It is easily soluble 
in chloroform, alcohol, acetone and in water 
in the hot Found C, 52 4 , H, 5 6 , N, 2 5 , 
OCH3 ( Zeissel) 23 8 , N-CH, ( Herzig and 
Meyer) 58, I, 26 2. C,iH3504N CH,I 

requires C, 53 1 . H, 5 5 , N, 2 8 , OLH, 
(for 4 methoxyls), 24 9, N-CH, (for 1 ), 
5 8 , I. 26 1 per cent 

Characterization of Gindarxcine — Gindan- 
cine forms colourless silky needles melting 
at 193X (decomp) = +137 0*^ m 

alcoholic solution It is readily soluble m 
alcohol, chloroform, acetone and ethyl 
acetate, fairly soluble m benzene, spanngW 
so in ether, petroleum ether and water It 
crystallizes from benzene in aggregates of 
jinsmatic rods and clusters of needles It 
gives a dark-blue colouration with feme 
chlonde m alcoholic solution Found C, 
72 6 . H, 6 4 , N, 4 6 , 0('H, ( Zeissel) 18 8 , 
N-CH| ( Herzig and Meyer) nil, CigHjgOjN 
requires C, 72 7, H, 6 3, N, 47, OCH, 
(for 2 methoxyls), 20 8 per cent 

The hydrochlonde was prepared by the 
addition of ethereal hydrochlonc acid to a 
solution of the base in absolute alcohol, 
when it came out as a snow-white silky 
crystalhne mass in the form of scattered 
prismatic rods and needles On crystalhza- 
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tion from alcohol it formed colourless silky 
needles melting at 232X It is readily 
soluble in water, sparingly so in alcohol in 
the cold, and fairly soluble m the hot 
Found Cl, 10'7, CigH^OgN HCl requires 
Cl, 10 7 per cent 

The picrate was obtained as bnght-yellow 
prismatic rods and plates on the addition 
of ethereal picnc acid to an alcoholic solution 
of the base It is easily soluble in alcohol, 
and water in the hot and sparingly so in the 
cold It melts with decomposition at 150X 
The chloroplatinatc was obtained as a 
cream-yellow flocculent precipitate on the 
addition of platinic chloride to a well-cooled 
solution of the hydrochloride in water On 
keeping for some tune it turned crystalhne 
(star-like aggregates) It is appreciably 
soluble m hot water, and insoluble in alcohol 
It melts with decomposition at 230X 
Found Pt, 19 3 , (CigH^OaN), H,PtC4 
requires Pt, 19 4 per cent 
CharacUnzation of Gtndanntne NUrate — 
After repeated crystallization from dilute 
methanol, pure gindannine nitrate was ob¬ 
tained in the form of lemon-yellow needles 
melting at 248X (decomp) It is readily 
soluble in alcohol, methanol and water m 
the hot and insoluble in ethyl acetate, ether 
and petroleum ether Found C, 60 3, 
60 4 , H, 5 S . N. 6 2 , OCH, ( Zeissel). 29 4. 
N-CH, ( Herzig and Meyer), ml. ( *iHtiN,0, 
requires C, 60 8 . H, 5 3 . N, 6 7, OCHg 
(for 4 methoxvls), 30 0 per cent 
The hydrochlonde was obtained as orange- 
ellow needles on the addition of concentrated 
ydrochlonc acid to an aqueous solution of 
gindannine nitrate On crystallization from 


dilute methanol, it formed clusters of orange- 
coloured needles and prismatic rods meltmg 
at 215X with decomposition It is readily 
soluble m alcohol, methanol and in water in 
the hot, and insoluble in ether or petroleum 
ether 

The hydroiodide was prepared by the 
addition of potassium iodide to a solution of 
gindannme nitrate in acetic acid On ciy^s- 
talhzation from dilute alcohol it formed 
golden-yellow silky needles, which sintered 
at 220X , softened at 235X and melted with 
decomposition at 245°C It is fairly soluble 
in alcohol, acetone and water, and readily 
soluble m aqueous acetone, dilute alcohol 
and methanol 

The picrate was obtained by the addition 
of aqueous picnc acid to a dilute alcoholic 
solution of gindannine hydrochlonde as a 
brilliant lemon-yellow crystalhne mass, which 
crystallized from alcohol in lemon-yellow 
ni^dles melting at 220‘^C (decomp) 

The chloroplatinate was obtain^ as a 
cream-yellow crystalline mass on the addition 
of an aqueous platinic chlonde to a well-cooled 
solution of gindannine hydrochlonde in dilute 
hydrochlonc acid It is soluble m alcohol, 
and water m the hot, and melts with decom¬ 
position at 276°(. 
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Studies in the Conessine Series: Part lo— 
Action of Fuming Nitric Add on Ginessine 

VISUWA NATH SHARMA & SALIMUZZAMAN SIDDIQUI 
Chemical Laboratories, C S I R , Delhi 


The bate obtained from coneeelne by the 
action of ice-cold fumtnd nitric acid may be 
represented ae G„Ha|N, 04 N (GH|),, coiree- 
pondlng to dlhydro-apoconeealne-nkroeate 
llie change is brought about by the eplltting 
of the ring nitrogen atom along with Ite N- 
metfayl, and subsequent formation of the 
nitroeate 


F rom the results of previous studies^ 
on the action of concentrated sul- 
phunc acid, nitnc acid, potassium 
permanganate, chromic acid and bro¬ 
mine on conessine. Siddiqui and co-workcrs 
showed that the carbocychc nucleus of cones¬ 
sine, suggested by Spaeth and Hromatka”. 
to consist of condensed hydro-aromatic 
nn^ systems, was extremely resistant to the 
action of these reagents On the other hand, 
pyrolysis of conessine-hydnodide carried 
out by Siddiqui and Sharma* yielded a hydro¬ 
carbon. conesen. C||H,o. due to the thermal 
instability of the basic nitrogen atoms in the 
conessine molecule For the same reason 
dehydrogenation of conessine is extremely 
difficult, and extremely low yields of basic 
products ( 0 3 per cent) are obtained In 
regard to the results of dehydrogenation of 
conesen. we are in complete agreement with 
Haworth and co-workers* and due to the 
inexplicable difficulties encountered in the 
punncation of the lower melting hydrocarbon 
as also noted by Haworth et al . this line of 
attack was not pursued further by us 
How ever, in order to obtam degradation bases 
of conessine with the nitrogen atoms rntact. 
it was considered desirable to study the 
action of fuming nitnc acid on conessine 
under more drastic conditions than hitherto 
employed, and the present communica¬ 
tion deab with the results of these investiga¬ 
tions 

When conessine is dissolved in ice-cold 
fuming nitnc acid and the solution carefully 
evaporated on a watch glass over a water 
bath, a pale-yellow bnttle powder is obtained 


which IS soluble m water, ammonia or dilute 
caustic alkalies and gives, on concentration 
of its aqueous solution, a crystallme nitrate 
The base liberated from the nitrate and a 
number of salts prepared from it are crystal¬ 
line in character The analytical data of the 
base arc in agreement with the formula 
Cg 3 H 37 Na 04 It is saturated to bromine and 
does not give an immediate colouration with 
tetranitromethane in chloroform solution 
The base contains one basic nitrogen and only 
two N-methyls as against two basic nitro¬ 
gen atoms and three N-methyls present 
m the original base and may be represent¬ 
ed as C||H,iN ,04 N(CH 3 )|, corresponding 
to dihydro-apoconessine-mtrosate These 
(hanges have been, apparently, brought 
about by the splitting of the nng nitrogen 
atom along with its N-methyl and the subse¬ 
quent formation of tlie mtrosate 

Exp« rimcntal 

1 5 gm conessine was dissolved in 5 0 c c 
of ice-cold Schenng-Kahlbaums's fuming 
nitnc acid ( d, 1 48 ) on a watch glass and the 
solution was carefully evaporated to dryness 
on a boiling water bath The pale-yellow 
brittle mass thus obtained ( 1 3 gm) was 
extracted with water several times till only 
a negligible amount of brownish resinous 
mass was left behind The yellow-coloured 
aqueous solution, after concentration and 
keeping in the cold, gave a white crystalline 
mass, spanngly soluble m water, which, on 
rerrystallization from the same solvent, 
yielded colourless, pentagonal plates meltmg 
at 23S®C ( decomp), yield 0 35 gm The 
mother liquors were made alkaline with 
caustic soda when a flesh-coloured precipitate, 
which yielded a small quantity of iiitro- 
conessine, was obtained 

In the course of attempts to increase the 
yield of the crystallme nitrate, it was noted 
that while repeated treatment of conessme 
m the above manner made little difference 
in the yields, slight changes in the density of 
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nitnc acid considerably lowered the yield 
of the nitrate The pure nitrate (m p 
242®C decomp ) obtained after a few crystal¬ 
lizations from water was dissolved in dilute 
au:etic acid and the solution was made alkaline 
with ammoma The white precipitate ob¬ 
tained was iilteredp washed with water and 
dned on the porous plate On crystallization 
of the dned base from mcthanolp it melted 
at 183”C 

Dvhvdro-apoconessxne-nitrosaU, 

04 N(CH 3 ),— The baise is sparingly soluble 
m ether and petrol ether, fairly soluble in 
acetone and methanol in the hot and cNcced- 
ingly soluble m chloroform It crystallizes 
from ethyl acetate or acetone in colourless 
rectangular plates Found C, 65 8 , H, 9 2 . 
N, ll 2, N-CHj (after Herzig and Me^er), 
6 5, C 13 H 87 N 3 O 4 requires C, 65 8, H, 8 8 , N, 
10 2, N-CHj (for 2 methyls), 7 1 per rent 

It docs not give any colouration with 
tetranitromcthane in chloroform solution 
but develops a pale-yellow colour on keeping 
the solution for 10 min 

The hydrochlonde, prepared by the addi¬ 
tion of ether to a solution of the base m 
alcoholic hydrochlonc acid and subsequent 
crystallization of the pnH:ipitate from ale ohol, 
acetone and ether mixture, came out m the 
form of colourless silky needles melting at 
241X (decomp) It is easily soluble m 
water, alcohol or methanol Found fl, 8 1 , 
C 83 H 37 N 8 O 4 H( 1 requires Cl, 8 0 per tent 

The hydnodide was obtained as a white 
crystalline precipitate on the addition of a 
concentrated potassium iodide solution to a 
solution of the base in dilute acetic acid On 


recrystallization from water, it is obtained as 
colourless rectangular plates melting at259X 
{decomp ) Found 1, 23 4 . C 83 H 37 NJO 4 HI 
requires I, 23 9 per cent 

The chloroplatinate is obtained as a light- 
orange coloured precipitate when a solution 
of platinic chloride was added to an aqueous 
solution of the hydrochloride of the base 
It begins to darken from 235X onwards and 
melts at 259X with decomposition Found 
Pt, 16 1 , (C 83 H„N 304 )a HiPtClj requires Pt, 
16 0 per cent 

The picrate is obtained as a bnght-yellow 
crystalline powder by the addition of axjueous 
picnc acid to an aqueous solution of the 
iiydrochlonde of the base It shrinks at 
156X , sti( ks to the sides at 159X and melts 
down at 159X 

Ihe methobromide was prepared by the 
addition of ether to a solution of the base 
and methyl bromide m cholorofotm solution 
After recrystallization from alcohol, acetone 
and ether mixture, it was obtained m the form 
of tolourless silky needles melting at 26IX 
(decomp ) Found N-CHs, 8 1 , Br, 16 1 , 
(t 3 H 37 Na 04 CHjBr reem^rcs N-CH 3 (for 
3 methyls), 9 0 , Br, 16 0 per cent 
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Chemical Examination of 
Depolymerized Castor Oil Gel 

S C GUPTA, M R VERMA, J S AGGARWAL & 
S SIDDIQUI 

National Chemical Laboratory, Poona 


Depolytnerlsadon of castor oil itel at 350° to 
370^0 ^vea a dark vlacoua liquid containliig 
unaaturated derlvativea of mono- and dlcar- 
boxyllc acida, aldehydea and hydrocarbons 

W HEN castor oil is subjected to pro¬ 
longed heat treatment in tlie i>re- 
sence or absence of dehydration 
catalysts, it undergoes a senes of 
changes, ultimately resulting in an insoluble 
reddish-yellow gel No industnal uses existed 
for this material till Ranganathan and Sid- 
diqui^ recently developed a heat-treatment 
process for converting the gel into a soluble 
Viscous liquid which could be utilized in the 
manufacture of varnishes, enamels, paints, 
adhesives, waterproofing comixisitions and 
like materials The present mvestigation 
was undertaken with a view to examine 
the nature of the constituents of tins 
depolymerized liquid product 
Bussy and I^canu* observed that the 
gelatinous residue left over after the distilla¬ 
tion of castor oil decomposes on further 
heatmg A study of the decomposition 
products of glycerides and of metallic and 
organic derivatives of vegetable oils have 
been made* * employmg temperatures rang¬ 
ing from 500® to 600X or lower temperatures 
of the order of 200° to 300°C with or without 
the addition of catalysts In several of these 
cases it has been found* that the products of 
decomix)sition generally consist of liydro- 
carbons Rice and Murphy* have studied 
the pyrolysis of substituted cyclohexenic 
compounds and have shown that m some 
cases there is a rupture of the nng itself 
As the temperatures employed by Ranga¬ 
nathan and SiddiquP were much lower tlian 
those used by previous workers, the chances 
of the rupture of the nng can be excluded 
As the usual TwitcheU's lead salt alcohol 
did not give a satisfactory separation of the 
products of depolymenzation, ihstillation 
under reduced pi^ure and fractional preci¬ 


pitation methods have been adopted for the 
separation of various constituents 
2 kg of castor oil gel was heated m a 
wide-mouthed, round-bottom flask m an air 
bath to 300°C No noticeable change was 
brought about m the gel even on prolonged 
heating at this temperature On raismg the 
temperature to 350°C for about 15 to 30 mm 
there was a sudden nse of temperature 
with evolution of vapours, and liquid patches 
formed on the surface of the gel At 370®C 
the entire gel was gradually transformed 
into a viscous liquid This process took 
about 2 hr, and the resultant product was 
a dark viscous lujuid having the following 
characteristics 


Refractive index ( J2’C ) 

1 403 

And vihip 

75 5 

SnponiOcalion value 

1 hr heating 

IHO 5 

4 hr hcatiDH^ 

lOH 2 

lodlno value ( Wijs ) 

67 0 

Acetyl value 

4 

nil no value ( Clli8 and JoncH) 

nil 

W Iter Mtlublc acids 

1% 

WutCT inMiliible andsi 

ss% 

Uiisapuiiltiable matter 

7 e% 


1 Oxidation Products — The depolymenz- 
cd matcnal was treated with alkalme potas¬ 
sium permanganate by the modified Bertram's 
method The residue of oxidized acids was 
only partly soluble in petrol ether, the rest 
being soluble m ether sulphunc, the two 
fractions havmg the following characteristics 

PHftA FJker 

tlhep inlpkune 

tolubU lalubU 

fradton fracHon 

Yi«ld of nildiJUHl adds. % 13 6 41 44 

lodinfi valuo ( Wliji, X hr ) 7fl 41 11 12 

Supunihcatlon value ( 4 hr ) 200 0 244 5 

Sapoalficatloa equivalent 27U 1 220 1 

2 Isolation of Free Aetds from Depciy- 

menzed Castor Otl Gel Thmr Separation 
by Tmlchell’s Method — 50 gm of the 

matcnal was refluxed for 6 hr with excess 
of alcohohe potash The alcohol was distilled 
oil and the soap dissolved in water The 
unsaponifiable matter was extracted with 
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ether, and the soap solution decomposed 
with dilute sulphuric aad in an atmosphere 
of nitrogen The fatty acids were extracted 
with ether and dned tn vacuo at lOOX , 
yield 43 gm 40 gm of the acids were subject¬ 
ed to Twitchell's lead salt-alcohol jirocess as 
desenbed by Hilditch^ A portion (A) of the 
lead salt was insoluble m hot alcohol and was 
separated from the soluble salts by decanting 
off the supernatant hquid and repeatedly 
digestmg the residue with hot alcohol The 
combing alcoholic solution was cooled 
overnight in a refrigerator and the insoluble 
lead s^t which separated out at this stage 
(B) was filtered The acids liberated from 
fractions A and B of the lead salt with dilute 
H 1 SO 4 were in both cases insoluble in ether, 
petrol ether, alcohol, ethyl acetate, cliloro- 
form and carbon tetrachloride, and only 
partly soluble in benzene A part of the 
acids could not, therefore, be extracted with 
benzene and was left over undissoLvcd with 
the lead sulphate The alcoholic mother 
hquor of fraction B gave, on removal of the 
solvent, the residual lead salts, from which 
the acids were hberated with dilute 
and extracted with ether The character¬ 
istics of the total acids and of the various 
acid fractions are given below 




Iodine 

Nfulra 

S^ulra 



valu4 

iivUUin 

IvaiUin 




value 

tffHivalent 

1 

Total aclclti 

70 3 

184 e 

»U4 2 

t 

UcosODc soluble acids 





from frat lion (A) 

41 0 

200 5 

2Q7 8 

s 

Benzene soluble ucids 





from fraction (U) 

45 8 

lOd 1 

332 9 

4 

AcJds from the alcohol 





soluble load salt 

S8 0 

180 0 

204 0 


3 Pre^ration of Methyl Esters of the 
Total Aculs & The\r Separation — A mixture 
of 200 gm total acids, 800 gm absolute 
methyl alcohol and 10 cc concentrated 
H ^04 was refluxed on water bath for 4 hr . 
in the course of which a portion of the* 
methyl esters settled at the bottom The 
methyl alcohol was distilled off, the residue 
was taken up in ether, and the ethereal 
solution, after bemg first washed with dilute 
sodium bicarbonate solution and then with 
water, was dried over anhydrous sodium 
sulphate Methyl esters were obtamed m 
nearly theoretical yield on distilling off the 
solvent from the filtrate and were separated 
in various fractions as follows 

( 1 ) DisiiUaiion Method — 61 5 gm of total 
methyl esters were distilled at a pressure of 


8 mm Only a very small fraction could be 
distilled up to a temperature of 260®C, 
beyond which the esters crack The charac¬ 
teristics of the residue and the distillate are 
given l>elow 



TM methyl 
etters 

DitlilUde 

RcsUm 

QuiDtlly 1 frm ) 

01 A 

4 02 

67 2 

bap(Hdht itKMt valuf 

17m 1 

200 5 

100 0 

Saponitjcdtloa i‘«iiiivilcnt 
Indliie value f Wi|s } 
ludino value (Wobum a) 

31A 0 

J02 U 

33U 7 

03 4 

03 04 

04 76 


08 3 

77 3 


( 11 ) Fractional Precipitation Method — 300 
gm of the residual methyl esters left over 
after distillmg off the comparatively more 
volatile fraction in vacuo were dissolved m 
600 c c of benzene To this solution was 
atldcd a I 1 mixture of acetone and 99 5 per 
cent methyl alcohol, equivalent to 10 tunes 
tlie volume of the esters, followed by the 
addition of a small amount of water till 
opalescence just developed An additional 
measured quantity of water was then added 
and the mixture set aside for 2 hr at room 
temperature ( 25X) 1 iic sujiematant liquid 

was decanted and tlie heavier precipitated 
jx)rtion freed from solvent by evaporation 
on a steam bath in vacuo This formed 
fraction I Eleven further fractions were 
obtained by successive addition of measured 
quantities of water to the decanted liquid 
according to the procedure descnl>ed above 
From the final decaiitate, the last fraction 
(No 13) was obtained through complete 
removal of the solvent Of these fractions, 
tlie first was a dark-brown viscous liquid 
and the last a pale-yellow mobile liquid 
The rest of the fractions sliowed a regular 
gradation of colour and viscosity The 
jihy'sicdl and chemical t haractenstics of 
the various fractions arc given in Table I 

1 he last three fractions (11 to 13), forming 
a total of 68 gm , were dessolvcd in 40 c c 
benzene and 250 c c of methyl alcohol and 
separated into 5 fractions by gradual addition 
of water The chemical and physical 
charactenstu !s of these fractions are given 
m Table IT 

A portion of the fraction No 3 ( Table I) 
was hydrogenated m the presence of platinum 
catalyst, when it was found that 3 24 atoms 
of hydrogen are added on to a molecule of 
the ester (with reference to the molecular 
weight of the fraction) which is m close 
agreement with tlie results obtained for un- 
saturation by the iodine value (Wijs) 
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TABLE 1 


FlArTlON 

Amount or 

Amount 

UOL WT 

Sap value 

Sat 

InoiNK 

Iodine 

BAurriTV 

No or 

No 

WATKN ADOKD 
roil EACH 
VNACTIOM 

V/ 

U 

( Kait a ) 

4 hr 

EgUIVALkHT 

VALUE 
( WlJB) 

VALUE 

( Woburn ) 


IODINE 
ATOMB UBED 
rEE MOLECULE 

1 

20 

10 3 

872 4 

lie 7 

468 1 

07 2 

01 2 

1 80 

4 61 

S 

iU 

H 14 

768 1 

132 3 

423 3 

A6 3 

70 60 

1 H2 

4 01 

1 

40 

4 9 

062 ) 

J30 7 

412 7 

70 13 

73 0 

1 61 

3 66 

4 

40 

r> 47 

AlO 0 

140 0 

400 0 

74 00 


1 63 

3 68 

6 

40 

7 71 

616 0 

140 2 

383 0 

77 00 


1 01 

3 70 

« 

00 

U 34 

AlO 1 

140 6 

374 6 

7H J 


1 0.3 

3 70 

7 

00 

D 63 

676 A 

162 2 

3A8 1 

70 6 


1 67 

3 40 

H 

AO 

0 33 

'i31 0 

170 4 

J28 7 

73 24 


1 02 

3 00 

9 

00 

7 03 

637 0 

170 0 

327 H 

76 76 


1 64 

3 00 

10 

AO 

6 48 

614 2 

177 7 

316 2 

07 07 


1 68 

2 76 

11 

240 

11 65 

302 0 

lOH 2 

282 0 

43 72 


1 30 

1 36 

12 

240 

Ti 33 

345 3 

200 7 

2A7 1 

40 77 

64 60 

1 J1 

1 11 

19 

Evaporutfd 

12 13 

300 0 

223 8 

260 2 

4J 33 

02 44 

1 24 

1 00 


TABLE 11 


FSArTION 

No 

Amount 

O 

o 

Mol wt 
( Rabt h ) 

Mol wt , 

CNYOBTOPir 

StP v^H r 

Sap 

FQUI\ Al ENT 

Iodine 

VALI R 
( Wija) 

Iodine 

VALUE 

( Wobunx ) 

Uasicitv 

No OP 
IODINE 
ATOM! UBED 
PBk MOLECULE 

A 

ID 3 

382 1 

312 1 

107 1 

284 6 

20 3 

71 3 

1 34 

0 88 

B 

H % 

J70 7 

420 0 

207 a 

206 3 

34 3 

00 0 

1 4 

1 UOl 

C 

0 8 

J63 1 

444 0 

214 6 

260 4 

32 76 

04 3 

1 38 

1 147 

D 

11 7 

326 U 

460 0 

223 0 

240 2 

38 0 

08 7 

1 32 

0 0643 

L 

4U 1 

306 0 

4H4 3 

226 0 

243 0 

34 87 

lOO 6 

1 20 

0 8368 


Norx Tb« of 10 0 prr cmt of methyl extern mnld not be aeparated frotn th^ Roluliofi by furtbpr additJi>n of water 


Dlscustlon 

1 The liquid product obtained tlirough 
the depolymenzation of castor oil gel by ttie 
method of Ranganathan and Sidduiui con¬ 
sists of a large proportion of carboxylic 
acids and their derivatives along with some 
hydrocarbons and aldehydes 

2 The results of Bertram oxidation method 
of the gel show that it is not possible to 
remove the entire unsaturated acids from 
the depolymenzed material The saponifica¬ 
tion and lodme values of the petrol ether- 
soluble fraction of the residual acids indicate 
that they may be the onginal unreacted 
portion The low iodine value and high 
saponification value of the ether-soluble 
portion lead to the conclusion that cleavage 
by oxidation might have taken place at the 
double bond m the side chain The iodine 
value 11 1 may be due to the presence of a 
stick} double bond m the cyclic nucleus of 
the acid molecules 

3 The usual Twitchell's lead salt-alcohol 
method docs not give a satisfactory separa¬ 
tion of the total acids, the unusual ^haviour 
being attnbuted to the absence of satu¬ 
rated acids and probably also tothecychc 
nature of the component acids 

4 The methyl esters of the carboxylic 
acids can be separated by the fractional 
precipitation into comparatively more homo¬ 


geneous fractions Such a graded separation 
is not practicable by distillation 

5 The values for molecular weights deter- 
mmed by Rast's method are generally much 
lower than those obtained with the cryos- 
copic method ( Table II) This conforms 
to the observations of other workers that 
products like the acid esters associate m 
benzene 

6 The basicity of various fractions ( Table 
I) vanes from 1 85 to 1 24 These values, 
along with their molecular weights, show that 
the heavier fractions consist mostly of 
mixtures of esters of dibasic acid resultmg 
from the cracking of pol 5 nnenc and dimenc 
acid chains, while the lighter fractions 
probably have a larger proportion of mono¬ 
basic acid esters 

7 The iodine taken up by heavier fractions 
approximately corresponds to 2 double 
bonds, while the lighter fractions show an 
iodine equivalent of only 1 atom The 
lighter fractions, therefore, may be pnmanly 
mixtures of acids havmg a sticky double 
bond m the nucleus, which is known to be 
resistant to halogen, and hydrogen addition 

8 The present work supports the observa¬ 
tion of Aradci® that, on pyrolysis at low tem¬ 
peratures, VIZ 350° to 370°C . decarboxyla¬ 
tion of the acids takes place to a very limited 
extent 
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NANDI ^ INVEbTIOATION ON INDIAN RADIOACTIVE MINERALS 


Summary 

The depolymcnzation of castor oil gel at 
350® to 370®C by the method of Ranganathan 
and Siddiqui gives a dark viscous liquid 
which consists of a mixture of derivatives 
of dicarboxylic and monocarboxylic acids 
of an unsaturated character They may have 
been denved from cracked and uncracked 
products of monomenc, dimenc and also 
polymeric hnoleic acid glycerides The 
depolymenzed castor oil gel, m addition, 
consists of 7 to 8 ]>er cent of unsapomfiable 
matter composed mainly of aldehydes and 
hydrocarbons 
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Investigation on Indian Radio¬ 
active Minerals: I Samarskite 

b K NANDI & D N bEN 

UnxversUy College of Science <5- rec/wio/ogy, CalcuUa 


The formula Ri*t(Nb, Ta) 04 ], 2R*" (Nb, 
Ta) 04 , R^ (Nb, Ta)|OT hae been aealgned 
to the radioactive mineral eamaraklte on the 
baela of quantitative chemical analyels 


T his paper deals with the chemical 
examination of the radioactive mmeral 
samarskite collected by G H Tipper^ 
from Sankara Mica Mme of NeUore 
distnct. Madras Presidency The mineral 
also occurs m the distnct of Bangalore and 
Mysore m Mysore State and in Burma In this 
laboratory some radioactive minerals- * 
were analysed in order to determine their 
geological age from Pb/U ratio Karuna- 
karan and Neelkantam" published an analysis 
of NeUore samarskite. but the result is far 
from complete for assigning a chemical 
formula to the pure mineral With this 
end m view, a complete chemical analysis of 
the mineral was undertaken after a care¬ 
ful exammation of th^ vanous analytical 
methods proposed from time to time 
From a survey of the existing literature 
on samarskite, the Indian specimen from 
NeUore seems to be the purest and best 


The radiograph of the mineral ( Fig 1 ) is 
perfectly homogeneous, showing its purity 
The mmeral is velvet black, of high lustre, 
its streak is dark reddish brown, hardness 
5-6 and specihr gravity 5 6 

Methoil of Analysis 

Considerable time had been b\yenl in the 
study of analytical methods smtable for 
making a lomplotc chemical analysis Of 



hiG 1 — Radiograph ok samarskite. 
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all the methods® ® tned, the method of 
Schocllcr and Powell® gives the most reliable 
result, the other methods sometimes give 
misleading values In certain schemes of 
analysis, there is even no provision for 
determining some of the major constituents 
which leads one to get wrong values for the 
others Expenence with some methods 
again has shown that tliey are not so simple 
and clear-cut m their separations as the ori¬ 
ginal dcscnption might lead one to supjxise 

The mineral was crushed to pieces, selected 
crystals were freed from surface alteration 
matter, purified, powdered and passed 
through a 200 mesh sieve The method of 
Schoeller and Powell was cmploycfl with 
some modihcations A complete scheme 
13 appended The alkalies were estimated 
by Lawrence Smith fusion method Dupli¬ 
cate analyses were earned out and the mean 
values were ased for the calculation of the 
chenucal formula No hcxavalcnt uranium 
was found in the sample as was evident from 
its decomposition with hydrofluonc acid, 
when no uranium was detected in the 
soluble portion 

The analysis yielded the foUowmg results 
(Table I) 


TABLE I — ANALYSIS OP SAMARSKITB FROM 
NBLLORB 


siq. 

bnCL 

UttO 

A1.0, 


44 M 

ThO, 

1 21 

H 01 

Y,0. 

0 HI 

1 02 

13 03 


(At 

wt "132 

0 22 

MnO 

1 00 

1 4H 

PbO 

2 04 

14 77 

UO, 

e ea 

0 94 

NaiP 

KaO 

0 20 

U 03 

0 21 

U 70 

Lob 8 on 
iKnition 

0 20 


Total 

00 73 


• The mrnn atonilr weight was dotcmiincd from thr ntlo 
RffSOf), 8H|0 R«0| after converting the iiiilphata octahydrato 

to oiide « 


Ghamlcal Formulu 

Samarskite was regarded for a long time as 
a pyromobotantalatc Ramelsberg^® gave the 
formula K*;Ri"(Nb,Ta),0„ where R“ = Fe, 
Ca, UO, and R*"= rare earth metals Groth 
n^arded it essentially as a pyroniobotanta- 
late of rare earth metals, R 4 [ (Nb, Ta )|07 ]„ 
the iron, calcium and uramum being more 
or less accessory constituents Accordmg 
to Doelter'^, it is, however, considered to be 
composed of orthoniobate of yttrium and 
pyromobates of uranyl, calcium, iron, etc , 
so as to be \j(Nb, Ta)|08 R;’(Nb, Ta),©^ 


(U 0 g)g(Nb.Ta ),07 where R denotes Ca as 
well as Fe Hess and Wells'* separated the 
mineral in two parts, the more radioactive 
part which makes up the larger part of tlie 
mass richer m U, Th, Fe, Ta and Ca, whereas 
the other part was ncher m larc earths The 
formula of the more radioactive part is essen¬ 
tially that of pyromobate 2 Y*Oa 3NbgOg 
or Y 4 NbgO|i, whereas the less radioactive 
part is nearer tnat of yttnum orthoniobate 
YjOg NbjOg or YNb 04 , with equivalent 
replacement of minor constituents Timora 
and Hata'* made a complete analysis of 
two Korean samarskite samples and gave a 
formula, R^L (Nb, Ta )04 ]., 2R*"(Nb, Ta) 04 , 
R*''(Nb, Ta)j 07 On calculation from the 
analytical data obtained by us, we arnved 
at the above formula given by the Japan¬ 
ese workers Here the tctravalent nidio- 
active constituents, viz UO* and thona 
take the form of pyromobotantalatc, while 
the other basic constituents, the ortho- 
mobotantalatc form It corresponds to a 
comjx)sitc salt consisting of two molecules 
of ortboniobotantalate and one molecule of 
pyroniobotantalate 

Lead Content & Geological Age 

The lead content of the mineral is much 
higher than that obtained by Sarkar and ben 
Sarma* The geological age of the mmeral 
calculated by them from the Pb/U ratio is 
836 million years, which is about the age of 
Gaya minerals The Nellore samarskite is 
exjicctcd to be geologically much older So 
it appears that the sample analysed by 
Sarkar and Sen Sarma possibly belongs to 
Gaya 

Wc extracted lead (as lead iodide) from 
several grams of the mineral and sent it to 
Prof A O C Nier of the University of 
Mmnesota for the mass-spcctrographic esti¬ 
mation of the lead isotopes The geological 
age of the mineral will be published elsewhere 

Our grateful thanks are due to Prof P B 
Sarkar for his keen interest and helpful sugges¬ 
tions and to the Council of Scientific & In¬ 
dustrial Resean h for financial help Thanks 
are also due to the Director, Geological 
Survey of India, for supplying the miner^ 

RFFFRLNCLS ^ 
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AN OUTLINE OF THE SCHEME OF ANALYSIS 


0 5 gm mmenl fused with NaHS 04 . extracted with tartanc acid 


Ri—Extracts with ammo' 
niacal onimoniuin acetata 


F,—Warmed^ and passed 


R. — Ignited and weighed 
Ignlt^ with NH 4 I 
Loss ■> SnOf 
Residue treated with 


HF+H*S 04 
Loss • 


SiO| 


Fa —Passed tl.S, filter¬ 
ed, washed, dissolved in 
HNOa and fumed with 
HaSOa diluted, filtered, 
washed with 5 % HgSOa 
Extracted with hot 
ammoniacal ammon 
acetate and passed H|5 
The above process re¬ 
peated thnee Finally 
Pb was determined as 
PbSOj 


Pg^Ignitra and weigh¬ 
ed Ignited with NH4I 
lAim » SnOg 
Treated with HNOg 
and fumed with HgSOg, 
diluted, filtered washed 
and extracted with 
ammoniacal ammon 
acetate, combined with 

F. 


P 4 — Ignited 


to F« 


Fg — Precipitated the 
earth acids by tartanc 
hydrolysis 


and added F 4 — Concentrated to 
small volume, made 
ammoniacal and treat¬ 
ed Wltll (NHgIgS 


g — FumecF 


P, — Disaohn 


Pg — Dissolved in HCI 
andppted withNHgCU 
NH4OH Precipitation 
repeated 


lived in HO 
and he detennmed 
volumetrically with 
KgCrgO, 


Fg — Combined with the 
scdution of Pg in HCI 


F, — Destroyed tartaric 
acid, converted to blsul- 
phate melt, evaporated 
excess HgSOg and pptod 
with NHja-NHgOH 
Pption repeated 


P, — Treated by Smith 
method for recovery of 
Th+lt h as fluorides 


F,-~Treated Jth (NHJgS 


_ with HgSOg 

Opted as hydroxide and 
then dissolved in HNOg, 
evaporated to dryness 
Dissolved in 20% NH4- 
NOg, boiled and added 
HgOg. Theppt dissolved 
again in HNOg, neutralized 
mth NH4OH andTh ppted 
with mctanitrobcnzoiG acid 


Fgg — Fumed with HgSOg. 
added and Ignited P 4 
Fused with KHSO4 
Dissolved in NHg-oxa- 
late and ppted as tan¬ 
nin Gr A 


Pg — Dissolved in HCI 
and combined with I'g 
Fumed with HgSOgand 
determined Mn colon- 
metncally with KIO4 


Fg — Ppted with NHi-oxa- 


P, — Determined Ca vo- 
tumetrically 


Fg—Determined Mg volu¬ 
metrically after preci¬ 
pitating Mg with so¬ 
dium hydrogen phos¬ 
phate 


F|i — Ignited and weighed 
asThOg 


Fii — Boiled off HgOg R E ppted with oxalic 
and converted to nitrate and ppted the Ce- 
earths with KgSO* Pption rqxjated after 
converting the ppt. and the filtrate first to hy¬ 
droxide and then to nitrate 

__J_ 


Pgg — Converted to hydroxide, dissolved in HCI 
and ppted as oxalate, ignited and weighed as 
SCegOg 


F„ — Converted to hydroxide, then to chlo- 
nde, ppted as oxalate, ignit^ and weighed 
as £YgO« 


•Pgg —Ignited and weighed Determined Ti 
colorlmetncally from a small portion of the ig¬ 
nited mixed oxide Dissolved the mixed oxide 
In just enough HF, evaporated, added an 
excess of satd KQsoln cooled, volume adjust- 
ed. Fdtered, washed with cold satd KCl sotn , 
dissolved m water containing a little HF, 
added more KCl, cooled, nlterod, washed 
< modified Marignac’s method^*) 


Ft 4 — Ignited and wjghed as AlgOi 


Fj, — Recovered Gr B ^by pption with tannin 
in ammoniacal solution Ignited, fused with 
KHSO4, the melt dissolved in dll and 

ppted. with cupferron (Zr absent) Filtered* 
the filtrate treated with HNOg and then with 
ammoniacal tannin Ppt igmted, fused with 
KHSO4, dissolved in water, ppted with 
NH 40 H + (NH4).C0» 


Pu “ FumeJ with HfS 04 * took up with water 
and ppted with NH^ ignited and weighed as 
Ta^-l-TiOg. TlOg determined cbloriTnebrically 
wi& H| 0 | and Ta/)f obtained by dlfierence 


Fj 4 — Acidified, boiled off COg and ppted with 
NHg, ignited and weighed as UgOg and calcu¬ 
lated as UOg 


Ffi — Fumed with H-bO^ took np with water 
and ppted with NHg, ignited and weighed as 
NbgOg-l-TiOg TlOg determined eolorlmetilcalI/ 
and Nb| 0 | obtained by dlffenenca 


* Nb and Ta wora also estimated by a modified mothod of Schodlor and Fbwell developed in this laboratory. 
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The Estimation of Coconut Oil in the Presence 
of Mineral Oils & Other Vegetable Oils 

S NARAYANA IYER 

Govcrnmefit A nalysl s Laboratory Madras 


The standard procedure for the estimation 
of coconut oil In adulterated samples by the de 
termination of Reichert value (R) and Polenske 
value (P) ^ves erroneous results when the 
adulterant Is a mineral oil This has been 
traced to the interference of the mineral oil on 
the saponiflcatlon of coconut oil For ensurinfl 
complete saponification It Is essential that 
■ufflclent time should be allowed for the alkali 
to act on the oil mixture 
The percentage of coconut oil present In 
adulterated samples can be read off from 
standard curves in which the percentages of 
coconut oil are plotted against R P values 


M INERAT oil known m the trade as 
white oil has been imported in 
lar^jC quantities into In lia artd being 
dear colourless and odourless serves 
as an ideal and cheap adulterant for cot onut 
oil though primarily intended as a vehicle 
for the preparation of hair oils and cosmetics 
the unscrupulous merchants have been quK k 
to use It to adulterate vegetable oils m general 
and coconut oil in particular Realizing the 
grave consequences that arc likely to follow 
from the continued ingestion of mineral oil 
by the public the Government of India have 
recently banned its import mto India but 
considerable stocks have been distnbutcl 
throughout the Madras provmcc as is evident 
from the fart that samples of coconut oil and 
gingily oil collected under the Madras Pre 
vention of Adulteration Act even from small 
towns have been found to be adulterated 
with white oil 


The qualitative detection of mineral oil 
is easily done by means of Holies test^ 
((f Atd^ t) the Analysis of Food & Drugs 
by Nicholls 6th edition p 344) 10 drops 
of the molted fat arc saponified in a fla^ 
under reflux with Sic of approximately 
N/2 akoholi potash and to the clear hot 
soap solution watir is aided in successive 
quantities of about 1 c i The solution is 
taicfuUy obscivcil after each addition of 
water In the cose of vegetable oils the 
solution IS clear after the addition of 5 cc 
of water whereas m the presence of as little 
as 1 per cent white oil the solution shows a 
faint opalesccme I he turbidity is not 
appreciabk for (qu entities less than 1 per 
cent but is marked for quantities of 2 per 
cent and above If the only vegetable oil 
present is coconut oil the amount of white 
oil ran be quantitatively estimatexl by deter 
mining the unsaponifiablc matter But the 
method is tedious and time consuming due 
to the formation of emulsions Purther the 
methoi dots not identify the vegetable oil 
or oils present m the mixture The saponi 
fication value and the iodine value are useful 
in givmg valuable preliminary information 
about the approxunite proqiortion of vege 
table oil and mmeral oil but the method of 
choice will be the one which estimates the 
coconut oil specifically 

C oconut oil (bamng palm kernel oil) 
13 unique in givmg an average Reichert 
value of 8 0 and Polenske value of 16 0 


93 



J SCI INDUSTR RES, V 9B, 1950 


It would be expected that the determmation 
of these figures m oil mixtures would straight¬ 
away give the percentage of coconut oil 
Expenments show that this holds good in the 
case of mixtures containing coconut oil and 
a vegetable oil like groundnut oil which 
gives practically no Reichert and Polenske 
values These values were determmed 
according to the standard Polenske method 
using 5 gm of the oil and glycerol soda for 
saponification Table I gives the Reichert 
and Polenske figures obtamed for some oil 
mixtures It has been found convement 
to take the sum of the Reichert and Polenske 
figures ( R + P) as the basis for calculation 
purposes 


TABLB 1 —RBIGHERT (R)* POLBNSKB (P) 
VALUB8 POR COCONUT OIL-OROUNDNUT OIL 
MDCTURBS 


COCOMUT 

GsouifnitoT 

R 

P 

R + P 

R + P 

OIL, 

OIL, 




( caIcu 

% 

% 




Utod ) 

0 

100 

0 2 

0 1 

0 3 


& 

05 

1 3 

0 6 

1 0 

1 2 

10 

00 

2 0 

1 0 

3 0 

2 4 

20 

BO 

3 6 

1 8 

6 3 

4 a 

80 

70 

4 6 

2 0 

7 6 

7 2 

40 

60 

5 a 

5 1 

10 7 

0 6 

50 

50 

6 1 

6 0 

12 1 

12 0 

00 

40 

7 1 

8 0 

16 1 

14 4 

70 

so 

7 7 

10 0 

17 7 

16 8 

00 

20 

6 0 

12 0 

20 0 

10 2 

00 

10 

H 8 

18 7 

21 0 

21 6 

05 

5 

8 7 

14 5 

28 2 

22 8 

100 

0 

8 6 

15 4 

24 0 

24 0 


If, on the other hand, mstead of groundnut 
oil, mmeral oil is present, saponification with 
glycerol soda does not go to completion as 
readily as in the case of vegetable oils or 
ghee When ghee or a vegetable oil is 
mixed with glycerol soda and heated directly 
over the fl^e of a Meker burner, there 
IS initially a frothing lastmg for about 

2 or 3 min and the solution suddenly clears 
up showing the end of the saponification 
In the case of mineral oil, there is 
more than one st|ge of frothing and the 
sudden cleanng up is not observed By 
contmuing the heating for another 2 or 

3 min white fumes are evolved, but if 
the heating is discontmued at this stage, 
the resulting Reichert and Polenske values 
are sometimes too low and erratic For 
example, a mixture containmg 20 per cent 
coconut oil and 80 per cent mmeral oil 
gave R + P values ranging from 0 5 to 10-0. 
Obviously the mineral od mterferes with the 
complete saponification of the coconut oil 


and leaves one in doubt as to when heating 
has to be stopp^ 

The expenments were repeated by adding 
glycerol soda to the oil, keeping the flasks 
corked overnight and saponif 3 nng the con¬ 
tents the next day After the mitial sim- 
menng and frothmg, a clear solution could 
be obtamed, but to get concordant and 
reproducible values the heating was conti¬ 
nued for a umform penod of 4 mm 
m each case Table II gives the average 
figures obtained for coconut oil, mmeral oil 
mixtures from four senes of expenments 
using different mmeral oils giving butyro- 
refractometnc readmgs of 45 7, 63 2, 51*3, 
and 57 5 at 40X and coconut oil havmg a 
reading of 35 0 Though exactly repro¬ 
ducible values could not be obtamed as m 
the case of Reichert WoUney value for ghee, 
dupheate estimations gave R -h P values to 
an accuracy of ± 1 0 from the average 
figure given m Table II, column 5 

It may be pointed out that m the case 
of coconut oil-groundnut oil mixtures it 
makes no difference m the R + P values 
whether the oil mixture is saponified imme¬ 
diately after adding glycerol soda, or the next 
day after keeping the oil mixture m contact 
with glycerol soda overnight 


TABLE n RBICDBERT (R) & POLBN8K^)VALUB8 
FOR OCXX>NUT OIL-MINERAL OIL MnTURBS 


COCOVUT IflKEHAL 

R 

P 

R + P Coconut 

Affaremt 

OIL, 

% 

0 

100 

0 1 

0 1 

0 2 

OIL CAL 
CULATBD 

FROIf 

R + P 

BXCBU or 

COCONUT 
OIL, COL 6 

MINUS 

COL 1 

6 

05 

2 8 

8 6 

6 4 

27 

22 

10 

00 

3 5 

4 7 

8 2 

84 

14 

20 

80 

4 1 

7 4 

11 5 

48 

28 

80 

70 

5 2 

8 0 

18 t 

55 

25 

40 

60 

5 8 

8 7 

14 5 

60 

20 

50 

50 

6 1 

0 0 

16 0 

66 

16 

60 

40 

6 5 

11 0 

17 5 

73 

13 

70 

80 

6 2 

12 8 

10 0 

70 

0 

80 

20 

7 4 

18 3 

20 7 

86 

6 

00 

10 

8 4 

15 6 

24 0 

100 


06 

5 

8 6 

15 6 

24 2 

100 


100 

0 

8 7 

15 S 

24 0 

100 



A comparison of Tables I and II above 
shows that m Table I the R -|- P value m 
column 5 mcreases proportionately with the 
amount of coconut oil, but m the case of 
mmeral oil mixtures the R + P values in 
Table II are exaggerated, especially for 
mixtures containing less than 50 per cent 
coconut oil leading one to mfer wrongly the 
presence of about 25 per cent more coconut 
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Oil than IS actually present. For mixtures 
containing more than SO per cent coconut oU. 
the observed values are about 10 per cent 
higher than the actual amoimt present, but 
for mixtures containing small proportion of 
imneial oil, the R + P value is practically the 
same as for genume coconut oil In the 
latter case, the amount of coconut oil is 
calculated from the saponification value 
In order to seek an explanation for the 
peculiar behaviour of mineral oil, the R + P 
figure was determined by usmg mstead of 
the usual 5 gm smaller quantities of coconut 
oil, the other reagents used being the same 
as for 5 gm The weights of oil correspond 
to the quantity present in 5 gm of the 
mixtures given in column 1 of Table II 
The values obtained are given m Table III 


TABLK U1 — R + P VA1AJB8 FOR VARIOUS 
QUANTITIBB OP QOOONUT OIL 

WciGHT or CokiitiiroNDivo R P R -t- P 

COCOHUT OIL, rEBCKRTAOE 
glD or COCONUT OIL 

IN Table U 


0 ft 

10 

2 3 

A 0 

7 0 

1 n 

2U 

a 7 

8 0 

11 7 

1 ft 

30 

4 H 

a 7 

13 ft 

t (i 

40 

ft 0 

0 a 

Ifi 7 

i ft 

DO 

6 4 

10 B 

17 3 

3 0 

60 

7 0 

12 1 

10 1 

4 0 

m 

7 ft 

1ft 4 

2S 9 


The R 4- P values m Table III correspond 
to the exaggerated values obtained for the 
respective percentages of coconut oil in 
Table II and not in Table I, showing thereby 
that in the presence of mineral oil the distil¬ 
lation of the volatile fatty acids tends to 
proceed as if only coconut oil is present, on 
the other hand, m the presence of the mixed 
fatty acids from groundnut oil the amount 
of volatile fatty acids distilled is propor¬ 
tional to the amount of coconut oil present 
In order to see whether there was any loss 
of mineral oil during saponification, 5 gm 
of a mixture contaimng 4 gm mineral oil 
and 1 gm coconut oil was saponified as 
usual and allowed to cool After acidifying 
with dilute sulphuric acid and extracting 
with petroleum ether, 90 per cent of the 
mmeral oil could be recovered, thereby show¬ 
ing that the loss of nuneial oil donng saponi¬ 
fication was only 10 per cent which cannot 
account for the mcreased R -)- P values 
obtamed 



Fig 1 shows the curves obtained when the 
R + P values arc plotted against the percent¬ 
age of coconut oil when ather groundnut oil 
or mineral oil is present as the adulterant 
The percentage of coconut oil in an unknown 
mixture can be read off from the obtained 
R -f- P value 

The points of interest brought out by the 
above experiments are 

1 In the case of mixtures of coconut oil 
and another vegetable oil like groundnut oil, 
the saponification is effected in 2 to 3 mm 
and the R -|- P figures obtained are propor¬ 
tional to the amount of coconut oil 

2 Mineral oil (white oil) interferes with 
the complete saponification of the vegetable 
od in the mixture, if the saponification is 
done immediately after the addition of 
glycerol soda 

3 If sufficient time is allowed for the 
alkali to act on the coconut oil, subsequent 
heating sapomfics the oil completely 

4 In the case of mineral oil-coconut 
oil mixtures, the observed R -f- P value by 
adopting the method given in (3) above 
is about 25 per cent higher than the calculated 
figure for mixtures containing less than 
50 per cent coconut oil and about 10 per cent 
higher when it is over 50 per cent In such 
cases the actual percentage can be read off 
from a graph m which are plotted the 
percentages of coconut oil and the R -h P 
values lor known oil mixtures. 
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Search for Plant Microfossils in the Magnesian 
Sandstone Beds of the Punjab Salt Range* 

D C BHARDWAJ 

Bxfhal Sahm InsititUe of Palaeobotany, Lucknow 


The absence of mlcrofoeslls in eamples of 
magnesian sandstone collected from the 
Pudab Salt Range has been confirmed, and 
farther experimental evidence adduced in 
support of the Tertiary age for the Salt Range 


T he controversy regarding the age of 
the Saline Senes in the Punjab Salt 
Range is now about 60 years old 
The earhest worker on the geology of 
the Salt Range. Dr Fleming ( 1853) of the 
Geological Survey of India, assign^ it a 
Tertiary age. the same as that of Kohat Salt 
on the other side of Indus But later 
A B Wynne ( 1878) and W T Blanford 
( 1878) abandoned this view and the Salmc 
Senes was supposed to be of Cambnan age 
Since then a number of geologists have con- 
tnbuted remarkably uniform views on this 
vexed problem Dunng recent years the 
controversy was again taken up by Dr E R 
Gee on the one hand and the late Prof 
Sahm and his co-workers on the other Dr 
Gee*^. on the basis of his extensive field 
study of the area, upheld a Cambnan age 
for the Sahne Senes although earlier^ he 
himself behevcd that this salt was deposit¬ 
ed dunng Tertiary penod Prof. Sahm. 
however, approach^ the problem palaeo- 
botanically and relying on the presence of 
plant fragments of the nature of cuticles, 
woody shreds, and also some Tertiary insect 
remains m the rock salt, salt marl, dolomites 
and oil shales df the Saline Senes, ultimately 
deaded m favour of a Tertiary age The 
work on these hnes produced a l^ge amount 
of induable literature which was discussed in 
two symposia*** with the result that after 
the publication of these symposia, the 
concensus of opinion has turned round 
towards a Tertiary age for the Saline Senes 
Recently Ghosh, and Bose^ have tned 
to re-examme the question of the age of the 
Salme Seoes They have analysed samples 


from the Saline Senes and also from the 
Cambnan beds such as purple sandstone, 
neobolus shale, magnesian sandstone and 
salt pseudomorph shales which overlie the 
Saline Senes, The reported discovery of 
post-Cambnan microfossils, especially in the 
Cambnan beds like purple sandstone, 
nebolus shale, magnesian sandstone and salt 
pseudomorph beds, has naturally aroused 
considerable interest, for, these finds are 
in contradiction to the ^dmgs of Sahm, 
his co-workers and others 

This note deals with the microfossil 
investigation of a sample of magnesian sand¬ 
stone, earned out at the instance of Prof 
Sahm m 1948 The work was done with a 
view to check upon the results quoted by 
Ghose, Sen and Bose on the recovery of a 
few carbonized wood pieces, with um- to 
multi-senate bordered pits, from magnesian 
sandstone sample 6292 collected from the 
eastern part of the bait Range 

Material 

Sample S4 — a laige slab of magnesian 
sandstone, with fucoid markmgs, collected 
by the- Geology Department, Lucknow 
University, from Circuit House Hill, Khewra 
Gorge, Salt Range, Punjab, is bluish grey 
in colour, coarse gramed, compact and hard 

Technique — The rock sample did not 
show any cracks or crevices Small bits of 
rock were broken from inside all over the 
sample, ground and polished to avoid any 
foreign l^y sticking to the surface These 
pieces were exammed under a dissecting 
microscope for microscopic cracks Pieces 
weighmg about 8 gm were taken up for each 
maceration Each piece was exposed all 
over to a spirit lamp flame (wick of the 
spint lamp is made of glass wool) for } 
mm and put in a clean maceration lar 
To this jar about 20 c c of 4 per cent hyoro- 
chlonc acid (filtered) was added and kept 


An InvcBtigation earned out under the Scheme for Measurement of Geological Time 
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covered ooder a bell ]ar After a few days 
when the rock was completely broken down, 
the remaining and was centrifuged out and 
the macerated material washed with filtered 
distilled vrater to eliminate all traces of the 
acid This residue was treated with ammo¬ 
nia and the alkali was later eliminated by 
washmg, and the matenal stamed with a drop 
of safranin for 5 mm Excess of safranm was 
removed by repeated centnfugmg Finally 
the residue was spread out in smears on a 
number of clean dides under a glass cover 
When the smear was dry the sbdes were 
mounted m Canada balsam 

Exactly similar procedure was adopted 
for maceration with hydrofluoric acid The 
maceration was done in a platmum crucible 
Tbe excess of acid was neutralized by a 
concentrated solution of bone acid^* 

Every possible chance of external contami¬ 
nation dunng maceration was avoided, care 
havmg been taken m the finer details of the 
procedure Staining with safranin was done 
so as to distinguish all unstamed contami¬ 
nated plant matter m temporary and per¬ 
manent preparations from the stamed on^al 
microfos^ of the rock Before staming, 
great care was taken to avoid any possibility 
of contarmnation by external plant matenal 
Occasionally a few dark grey or charred, 
also qualified as carbomzed, pieces of 
organic fibres or tracheids may be found 
stickmg to the slides due to imperfect 
cleaning of shdes and covershps The original 
microfossils, on being treat^ with acid and 
alkah, become lighter in colour, moreover 
they are stained with saframn 
Over 60 permanent preparations and a 
number of smear shdes were examined, but 
no microfossils were recovered The results 
are negative and do not show any evidence 
of the existence of a land flora or of a post- 
Cambrian age for these rocks 
Great care must be taken in adopting this 
technique and much more caution is needed 
m the mterpretation of the results This 
technique if used with due care mves accurate 
results By far the greatest danger m the 
use of this technique, even if practised with 
all due care, is the temptation to draw con¬ 
clusions from scanty data. 

Discuaalon 

At the outset it is necessary to consider 
the implications of the mvestigations of 
Ghoflh and others In the Salt Range, a 


set of four conformable Cambrian rocks lie 
unconformably over the Saline Senes, i e 
purple sandstone, neobolus shales, magnesian 
sandstone and salt pseudomorph shales 
These are, m turn, overlaid uncomformably 
by the Talchir Boulder bed and other 
younger rocks 

Of the Cambnan rocks overlymg the 
Salme Senes, the neobolus shales contain 
Brachiopocl and Tnlobite shells, and m 
magnesian sandstone, Slenolheca, a mollusc 
of lower Cambnan age, is found Hence, 
palaeontologically these rocks are of an 
undoubted Cambnan age Dunng Cambnan 
times there is no authentic record of the exis¬ 
tence of land plants whatsoever These rocks 
should, therefore, be completely devoid of 
microfossils of the nature of wood pieces or 
spores of land plants Careful researches 
by Hsti® on purple sandstone and by Sahm, 
Lakhanpal and Bhardwaj on the s^t pseu¬ 
domorph beds'* together with the findings 
of the author, have revealed that these nxMs 
are totally devoid of any microfossils of a 
post-Cambnan age-index-value, i e pieces of 
trachcids, cuticles or spiores So far the 
results achieved by Lakhanpal on neobolus 
shale are also negative But strangely 
enough, Ghosh and others claim to have 
recovered Tertiary plant microfossils from 
all the beds of the Cambnan senes including 
the neobolus shale 

A perusal of the recent literature on this 
controversy will, fiowcver, reveal that the 
supporters of Cambnan school have all along 
relied on the stratigraphical evidence"*'* and 
put forth numerous explanations to prove 
that the microfossils recovered by the 
palacobotamsts are simply contaminations 
But at least with regard to the microfossils 
in the dolormtcs and the oil shales withm 
the Saline Senes, some of the Icadmg 
supporters of the Cambnan school, like Gee, 
Coates, Crookshank, Ghosh and Pinfold have 
accepted their inability to advance any satis¬ 
factory explanation for their presence there 
The evidence put forth by Sahm'*''*, 
Sahm and Tnvedi'*, Tnvedi'*, Sitholey'* 
Lakhanpal* and Pratap Smgh ( m progress) 
from the Salme Senes, especially the dolomites 
and oil shales, in the absence of any satis¬ 
factory evidence or explanation to the 
contrary, weighs heavily m support of the 
Tertiary age for the associated salme rocks 
The results of Ghose, Sen and Bose are 
irreconcilable with our findings. 
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The full text of the paper by Ghosh Sen 
and Bose containing details of the expen 
mental technique employed has not been 
ublishcd so far and we therefore do not 
now what actual precautions they had 
taken to avoid external contamination 
At the end of their communication Ghosh 
Sen and Bose suggest that the lonclusion 
drawn by Sahni on the age of the Salme 
Senes should be revised in the light of their 
recent investigations But they f^ to realize 
that Sahms microfossil evidence was not 
limited to maceration alone but was also 
extended to a study of microfossils lying tn 
sUu m numerous ground sections of the 
rocks investigated It may be made clear 
that unless and until geologists have some 
satisfactory explanation for the process of 
contamination m such compac t rocks as 
dolomites and oil shales we have to abide 
by our findings 
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Studies on Shark Liver Oil: 
II—Stability of Vitamin A 

S M PATEL & A SREFNIVASAV 

Department of Chemical Technology UnwersUy of B)mbay 


Among the andoxldanta tooted for their 
effectlveneM In minimising vitamin A dee- 
tmcdon In shark liver oil during storage a 
mixture of isobutylgaUate (02 per cent) and 
tartaric add (0 01 per cent) was found to be 
the best The protectiye action of the additive 
decreases with rise in the temperature of 
storage Studies on molecularly distilled 
fractions of the oil show that vitamin A is 
relatively more stable in the 180°-220°G 
fraction The stability is correlated with the 
iodine number of the saponifiable ftaction 

T he development of ranudity and the 
destruction of vitamin A in fats and 
oils proceed simultaneously^ * and is 
mainly due to oxidation^® The keep 
mg quality of oils is consequently greatly 
influenced W the content of natural antioxi 
dants^^ Following the observations of 
Moureu and Dufraisse^* that hydroquinone 
can increase the stability of oils a large 
number of chemicals havmg similar antioxi 
dative properties have b^n found and 
studied'**** But the toxicity of many powei 
ful chemical antioxidants prevents their use 
in edible products 

Most of the shark hver oils manufactured 
at present m India lose their vitamm A 
rapidly on storage""” Hence a study 
of the methods of preservation of vitamm A 
in shark hver oil is of considerable importance 
to this growing mdustry With this view 
the comparative mhibiting properties of a 
few antioxidants used either alone or in 
combmation with shark hver oil stored at 
room temperature (28X) and at 50® ± IX 
have been studied and the results are reported 
here 

Experimental 

The sample of shark liver oil used m this 
work was of the highest qoahty obtainable 
and had an imtial vitamm A content of 
26 000 I U per gram It was filtered after 
neutralization and dried before use acidity 
and moisture are known to lower the effi 


ciency of added antioxidants” 10 gm lots 
were taken into several clean uniform 
flat bottomed screw capped bottles Ream 
site amounts of antioxidants were weighed 
and incorporated with the oil after dissolving 
each antioxidant in a small quantity of a 
suitable solvent generally alcohol 

Stability studies were earned out at 
(i) room temperature ( 28® ± 2®C ) and (u) 
50® ± 1 ®C A thermostatically controlled in 
cubator was used for the higher temperature 
Samples of untreated oil were also kept 
at 0 C m a refngerator and at room tempera 
ture after wrapping the contamer bottle 
with brown paper so as to protect the oil 
from the effects of light The antioxidant 
treated samples at room temperature were 
also wrapp^ with paper so as to make 
possible comparison of results with those 
kept at 50®±1®C The synergetic effects 
of certain mixtures of inhibitors have been 
reported by a number of workers e g oremot 
and phosphonc acid on lard" hydroquinone 
and lecithin on halibut hver oil” kamala 
dye and olcic acid on ghee" and isobut\l 
gallate and citnc acid on shark liver oil” 
In the followini, studies the effects of certain 
combmations of some of the best inhibitors 
reported for shark hver oil are presented 

The concentration of vitamm A was esti 
mated*' at weekly mtervals during the first 
month of storage and later monthly 
Results are expressed as percentage loss 
( Tables I III) 

As may be expected the destruction of 
vitamm A was more m the oil exposed to 
ordmary conditions of hght than when 
stored away from hght ( I able I) There 
was also more loss at higher temperatures” » 
this was true even m the presence of added 
antioxidants ( Table III) Diphenylamine 
vitamm £ ethyl gallate thiourea and 
isobutyl gallate exerted mhibitmg action m 
the miti^ stages ( Table II) Except for 
tartanc acid the combinations used with 
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TABLB I — ULATIVSn'ABlLmH or SHARK UVn OIL SAMPLES SFFSOTS OP UOHT R TEMPERATURE 


Sample 


1 

DeITBUCTIOM BBPEBaiEO AB PEE CENT LOaa AT EMI 

D OP 




•c 























1 week 

8 weeki 

8 week! 

4 weeka 

8 weeks 

18 weeka 

80 weeka 

•8 weeka 

1 

Oil untraated (exposed 
to lifht) 

88^8 

5 0 

7 7 

8 0 

11 5 

23 0 

34 8 

48 8 

81 8 

t 

Oil untreated \ cut oil 

do 

4 0 

4 0 

7 7 

8 B 

10 2 

87 6 

87 8 

51 7 


from bght) 






a 

Oil untreated 

0 

nil 

ml 

ml 

nil 

1 0 

8 0 


10 A 

4 

Od UDlraated 

6Q * 1 

7 7 

18 8 

18 0 

10 2 

23 8 

36 8 

85 0 

80 8 


TABLE U —RBLATIVE STABIUTIBS OP SHARK LIVER OIL SAMPLES EPPBCTS OP ANTIOXIDANTS 



AT ROOM TEMPERATURE < » 

A- ac ) 






Ahtioxidamt 

CONCPHTEA 


DimuCTION BEPBliaED AS PEE 

cent LOU AT THE 

EMD OP 


























% 

X week 

8 week! 

a weeks 

4 weeka 

8 weeks 

12 weeka 

80 weeka 

*t8 weeka 

1 

Gallic acid 

0 U2 

ml 

0 77 

3 8 

4 0 

8 0 

14 4 

23 0 

48 1 

8 

Hydnx|ulnoiw 

0 08 

ml 


2 7 

4 6 

0 0 

11 6 

18 0 

45 1 

8 

Diphenyl 'imlne 

0 002 

ml 

nil 

1 2 

d 8 

4 0 

11 8 

18 0 

45 1 

4 

Vitamin b 

0 002 

nil 

ml 

1 0 

2 7 

4 0 

11 8 

14 4 

48 1 

6 

Lea thin 

0 2j 

7 54 

7 7 


0 0 

11 6 

10 2 

22 1 

52 7 

6 

Fthyl gaUate 

0 08 

nil 

nil 

1 8 

2 0 

5 0 

7 7 

ll 8 

42 5 

7 

TbkmiTa 

0 0^ 

nil 

nil 

1 X 

2 0 

10 0 

11 6 

10 2 

48 1 

8 

liobutyl galUte 

0 02 

dU 

ml 

0 81 


2 7 

4 7 

12 ^ 


0 

Leatl m+bydroq in ne 

0 2540 02 

4 01 

7 7 


10 0 

11 e 

18 0 

28 0 

52 8 

10 

liobutyl gallite + 
potaiMum dihydro^en 

0 02 + 0 01 

nil 

ml 

0 81 

1 1 

2 1 

4 6 

13 8 



pboaphate 










11 

Isobityl Rillate + 
hydroqiilu tie 

0 02 +0 01 

Dll 

ml 

1 8 

2 7 


8 

12 6 


18 

liobutyl gillato 4* 
tartanc and 

0 02 fO 01 

nil 

ml 

ml 

1 8 

2 0 

8 7 

8 0 


13 • liobutyl a^Uite + 

0 02 +0 01 

ml 

n 1 

ml 

8 7 






0 pboepbonc acid 










14 

liobutyl gall ite f 
lecithin 

0 08+0 01 

ml 

nil 

1 81 

8 7 

3 7 

4 5 

13 8 




* D Bcolouratlon of the oil and formation of black aediment 





TABLE ni RELATIVE 

BTABlUTlBb OP SHARK LIVER OIL 

SAMPLES BPPBOT8 OP 





ANTIOXIDANTS AT 50« a 

. 1 C 






Ahtioxu amt 

Cumckmtia 



Fee ceht Loaa at the xnd 

OP 
















o 

o 

1 WMk 

. vreoka 

3 weeka 

4 week! 

8 weeks 

12 weeka 

20 weekb 

38 weeka 

1 

Gallic acid 

0 02 

0 8 

1 0 

4 8 

7 7 

11 5 

28 0 

45 1 

61 1 

8 

Hydroquinone 

0 02 

4 0 

1 0 

7 2 

H 0 

11 0 

88 0 

43 8 


8 

Diphenylamlne 

0 002 

nil 

2 0 

1 0 

4 2 

8 0 

10 2 

43 8 

58 8 

4 

Vitamin k 

0 002 

ml 

U 77 

1 0 

3 8 

8 0 

10 8 

40 0 

50 8 

6 

Lecithin 

0 25 

j 0 

7 7 

7 8 

10 0 

14 4 

88 0 

44 8 

60 3 

6 

Ethyl golltte 

0 02 

nU 

0 77 

1 0 

4 2 

7 7 

10 2 

45 1 

50 8 

7 

Thiourea 

0 02 

1 0 

5 0 

7 8 

7 7 

11 0 

18 0 

48 1 

55 I 

8 

liobutyl gallale 

0 03 

ml 

ml 

8 5 

6 0 

0 3 

8 0 

10 3 


0 

Lecithin+bydroquinoae 

0 2^ i 0 02 

6 0 

7 8 


8 D 

11 5 

88 8 

45 1 

58 0 

10 

liobutyl galltte + 
potamum dihydrogen 

0 (B+0 01 

ml 

nU 

4 5 

8 0 

0 5 

13 8 

18 1 



pboaphate 










11 

liobutyl gallate + 
hydroquinone 

0 08+0 01 

ml 

1 1 

6 3 

8 8 

18 8 

18 8 

10 0 


It 

liobutyl gallnte + 
tartaric add 

0 02 +0 ni 

ml 

8 7 

4 5 

0 8 

0 5 

18 A 

18 0 


11 

• IwbutTl gaUate -f 
a pboapno^ acid 

0 02 +0 01 

ml 

nil 

1 8 

e 8 





14 

liobutyl gaUate + 
ledtbin 

0 08+0 01 

ml 

1 1 

0 0 

8 0 

0 5 

IS 8 

80 S 




* DlKolouratloD of the oil and fonnation of block Mdimatt 
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PATEL «/ STUDIES OK SHARK LIVER OIL 


isobutyl gallate did not enhance its eflective- 
ness against vitamin A destnicbon Alkyl 
gallateSt generally, could be used m practice 
without apparent hann, although no toxicity 
tests were earned out with this or the other 
antioxidants used 

Acceleraied Decomposition Tests mth Mole 
cularly DtstiUed Fractions of Shark Liver 
Oil — The destructive action of ultraviolet 
light on vitamm A first noted by Zilva** 
with butter and later by Peacock*’, Wilh 
mott et al and others with cod hver oils 
IS very much moie than the effect of 
exposure to daylight Irradiation could 
therefore, be employed to study accelerated 
decomposition for comparative purposes 
Such results with samples of shark liver oil 
obtained as disbllates at different tempera¬ 
tures in the cychc still*^ are given m Table IV 
2 5 gm lots of oil from each fraction spread 
out evenly m a thin film m 10* petn dishes, 
were exposed to ultra violet rays from a 
Hanovia unit for varying periods ranging 
up to 4 hr when most of the samples 
had completely faded in colour The de 
composition of vitaimn A is expressed as 
per cent loss ( Tabll IV) 


The stabihty of vitamm A in the vanoua 
fractions could perhaps be positively corre¬ 
lated with the lodme value of the saponifiable 
fraction which could be gauged from a com¬ 
parison of the values for the oil fraction and 
of Its corresponding unsapomfiable matter 
Thus the stability of vitamm A is the most 
m the fraction ISO"" 220T the fraction below 
180“C commg nekt The rate of destruc¬ 
tion of vitamm A is the highest m the 
original shark liver oil and the fraction 
distilhng between 220° and 240“C These 
latter are also the fractions with the highest 
iodine values of the saponifiable matter 
The melting point of total fatty acids is the 
highest m the fraction ( 180° 220°C) yield¬ 
ing the maximum amount of vitamm A and 
there is dose parollehsm between the rate 
of destruction of vitamin A and the percen 
tage of total unsaturated fatty anas 

Summary 

(1) Relative stabilities of vitamin A in 
shark hver oil are influenced by (a) light, 
(b) temperature and (c) antioxidants either 
alone or in combinations at room temperature 
and at 50** ± IX 


TABLB IV —RELATIVE STABILITIBS OP MOLEGULARLY D18TILIBD SHARE LIVER OIL PRACTIONSt 

BPrSOT OP ULTRA-VIOLET LIGHT 



Tkactiom 

Initial 

rOTBHCV 

I Vfgm 

Yiklo op 

PIIACTIOK 

YikiD op 
VITAMIN A 

Dabtai muN 
Lose 

AT TIIK UNI OP 



% 

% 

^ hr 

2 hr 

4 hr 

1 

Onffnal ihirk liver edi 

26 000 

100 0 


9 6 

12 4 

fl4 3 

s 

Dutilled at below 160 C 

1 06 7a0 

1 58 

1- 6 

0 5 

15 0 

21 4 

8 

lao* 300 C 

7 26 000 

2 47 

72 r 

0 2 

12 7 

18 8 

4 

soo^soc 

00 000 

ft 1 

14 B 

7 2 

10 1 

12 1 

ft 

40 c 

4000 

10 6 

1 6 

1 7 

11 7 

44 4 

ft 

Reildual ool 


77 88 






Contrary to expectation there is no marked 
relationship between the vitamm A potency 
and its rate of destruction during storage 
or as a result of accelerated decomposition 
and any of the following characteristics 
free fatty aads, iodine value of unsapomfiable 
matter and peroxide number Even the 
per cent unsapomfiable matter bears no 
relation to the vitamin A content of any 
fraction or its stabihty It is possible how¬ 
ever, that stability is determined by the 
presence or absence of varying amounts of 
natural mhibitors whose quantities cannot 
be deduced from the data 


(2) Destruction of vitamin A was greater 
m the oil exix>scd to light tlian when stored 
away from hght and was more pronounced 
at higher temiieraturcs 

(3) Of the antioxidants tried, the best 
combination was isobutyl gallate (0 02 per 
cent) and tartanc acid (0 01 per cent) 
The protective action of the antioxidants 
against vitamm A destruction was less at 
the higher temperature of storage although 
their general order of efficiency was the same 
at the two temperatures 

(4) Shark liver oil and vanoua molecularly 
distilled fractions from it were sub]ectei to 

lOl 
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accelerated decomposition bv exposure to 
ultra violet bght The rate of destruction 
decreased with mcreasmg temperature of 
distillation up to 220T The fraction collect¬ 
ed above 220°C was relatively more unstable 
than fractions collected up to 220°C 
(5) An attempt has been made to correlate 
stabihty results with the composition of the 
different fractions Signihcant amongst the 
observations are (a) lack of any relationship 
between per cent unsaponifiable matter and 
the vitamin content (b) positive correlation 
between the lodme value of the saponifiable 
fraction and the stability of vitamin A in 
a particular fraction and (c) parallelism 
between the rate of destruction of vitamm 
A and the per cent of the unsaturated fatty 
acids 
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Foreign Fellowships & Scholarships 


THF UNESCO HAVE RECENTLY ISSIED A 
publication entitled Study Abroad giving 
details of fellowships and scholarships offered 
by various countries and international organi 
zations duruig 1949 50 1950 51 and 1951>52 


Extensive survevs of pronammes for short 
teaching abroad and workers exchanga Ipr 
educational and cultural purposes ore alio 
included Ihe pubhcation can be had frOA 
UNFS( O Office University Buddings, Delhi 
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Letters to the Editor 


STUDY OF DIFFERENT METHODS 
FOR FERMENTATION OF 
SUGARS BY YEASTS 

In a number of genera of yeasts, the 
speaes are identified by sugar fermentations 
and SteUing-Dekker* used growth in Emhom 
tubes to determine sugar fermentations 
Generally 20 c c of a 2 per cent solution of 
sugar are used by the older workers ( Hennci 
and Stellmg-Dekker) Hennci* has repeat¬ 
edly found yeasts to nve a vigorous fermen¬ 
tation with large volumes (20 c c) while 
smaller volumes (2 to 3 c c) gave only 
slight or no fermentation due to the 
greater diffusion of oxygen which favours 
oxidation rather than fermentative respira¬ 
tion 

The present investigation was under¬ 
taken to determine optimum conditions 
for securmg an economical, rapid and 
reproducible method of fermentmg sugar 
by yeasts A comparative study of the 
relative efficiency of the (a) Emhom tube 
method and (b) Durham tube method and 
the new method developed by us is record¬ 
ed here 

(a) Etnhorn Tubes {Old Type)—The 
standard Emhom tubes, as used by Stellmg- 
Dekker, require 25-30 c c of reaction 
mixture {1+0 cm x 15 mm ) For com¬ 
parison we have used a smaller Emhom 
tube holding only -4-5 rc of the reaction 
mixture 

(b) Durham Tubes — Hennci uses for these 
fermentation tests tubes of large diameter 
(100 mm X 25 mm) furnished with mverted 
Durham tubes (75 mm x 10 mm) contam- 

20 cc of medium 

mdegren* has modified the method and 
uses test-tubes (100 mm x 12 mm) contain¬ 
ing 3 ml of a 4 per cent concentration of 
the carbohydrate and an inverted Durham 
tube (50 mm x 7mm) 

For our work, we selected very small 
test-tubes (75 mm x 10 mm) with 
inverted mserts (Durham tubes) (25 mm 
X 5 mm) and 2 c c of a reaction mixture 
containing 2 per cent sugar was used for 
each tube. 


Material & Method 

(a) The reaction medium of Spiegelman 
and Landegren was employed for these 
studies and the medium was com¬ 
posed of 


Yeast extract ( Difco) 2 gm 

Ammonium sulphate 1 gm 

Peptone ( Bacto Difco's ) 3 gm 

KH,P 04 2 gm 

MgSO* 7HtO 0 25 gm 

CaCl| 0 13 gm 

Sodium lactate . 1 c c of 50 

per cent 
solution 

Sugar 20 gm 


Total \olume made up to 1.000 c c after 
admstuig the between 4 5 to 4 8 
The expenments were earned out with 
three different sugars — glucose, sucrose 
and maltose 

The following test organisms were used, 
(i) Saceharomyces cerevtsae 7 (N C T C 
3006), 

(u) Forula uiUts 3 ( N C T C 3055 ) 

(in) Saceharomyces carlsbergensts ( N C T C 
3056) , and 

(iv) Torula laciosa ( N C T C 3057 ) 

The organism taken from an actively 
growing sl^t was dispersed m sahne and the 
turbidity adjusted to a constant in each case 
The proportion of inocula was one-tenth 
the volume to be fermented in each case 
Media was steam stenlized for an hour 
every 24 hr, for three su<.( essive days After 
inoculation the tubes were incubated at 
28T 

The results indicate that the “ new 
Emhom tubes ” and the new Durham '* 
tubes are more sensitive for the study of 
sugar fermentations In addition they are 
less time-consuming and secure a great 
economy of the rare and expensive sugars 
now dimcult to procure We have adopted 
this method for a systematic study of the 
fermentability of sugars by yeasts and 
bacteria mauitained m the NeUtonal CoUcth 
lion of Type Cultures {C SIR) Our grate¬ 
ful thanks are due to Mr Sreemvasaya 
for his guidance and to the Council of 
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TABLB 1 


Ttfb op 
PBUIE irTA 
TIOF TUBE 

OUAHimr PlEIOD OF 
OP MEDIA FBBHBH 
e 0 tatiop 

hr 

REtULte 

BInboni 
tube (did 
type) 

tStoSO 

More then 
46 

In aU the cive fermeotT 
tlon wee not ocunplete et 
the end of 48 hr end the 
tide tube wu only In one 
ceu completely filled with 
gu The mt 4 to | full 

Bfaiboni 
tube (new 
type) 

4to ft 

Z4 

The tide tube wu in moet 
CBM tilted eompletely with 
(u within 48 hr MaIIom 
medium oould be made to 
ferment m ttaua t bu m 
oontmt to the aluRffnh 
behivKHir of the ume 
me hum when the 2ft c c 
tube wu uud 

DuibBin 
lube (new 

type) 

Z to t ft 

Z4 10 48 

Fermentation occun within 
24 hr In the case of 
Tonila where both typea of 
L nbom t bet indicated 
■hfht or no lermentatlno 
thrae tubei showed active 
fermentation 


Scientific & Industrial Research for financing 
a scheme of which this work forms a part 

T N Ramachandra Rao 
V S Krishnauachar 

Section of Fermentation Technology 
Indian Institute of Science 
Bangalore 

Sefdember 10, 1950 
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FLY ASH SEPARATOR FOR 
GAS TURBINE 

I HAVE READ WITH INTEREST THE ARTICLE OF 

Mr S Guruswamy on 

ed-coal Gas Turbtne for Locomotive Purposes * 
In this article the author considers that it is 
of primary importance to remove the ash 
from the products of combustion before the 
hot gases are led through the turbme blades 
and he has suggested that mvestigations 
have to be done on the behaviour of ash 
under varying load and combustion condi- 
tiona and its removal In this connection 
the following information received from Dr 
John I Yellott. Director of Research, 

•J M indwif Res, 1949 8, 486 


Bituminous Coal Research Inc U S A , m 
September 1949 may be of mterest to j^our 
refers I am enclosing a copy of our 
drawmg D 365 ( Fig 1) which gives the 
essenti^ mformation about the type of fly 
ash separator which we are using in our gas 
turbme experiments This tube is manufac¬ 
tured by the American Blower Corporation 
of Detroit and our negotiations with them 
have been earned on through Mr H O Danz 
who IS the head of their dust collector section 
The drawing shows the general appearance 
of the tube which consists of an outer shell 
21' long by 8i* ID A spinner is placed 
at the inlet end which causes the dust laden 
air to spm vigorously as it enters the tube 
The dust is thrown out to the wall by the 
centrifugal action of the spinning air stream 
and a small quantity of the air rangmg from 
6 to 12 per cent of the total flow is bled off 
through orifices at the discharge end of the 
tube The cleaned air emerges through the 
6' dia outlet tube The dust now concen¬ 
trated in a small portion of the air stream, 
is then collected in a secondary system and 
most of the air which was thus used to convey 
the dust is returned to the hot air stream. 
We plan to use the tube at an air flow of 
about 1 000 c f m at which condition the 
pressure drop at full gas turbme pressure 
will be about one psi 

The expected collection efficiency of the 
tube IS al^ shown plotted agamst dust 
particle size m microns You can relate this 



Fig 1 — Diubnsionb of American BlOwbr 
CORP SERIES 361 TYPE 8T SEPARATOR TUB* 



MiPbnr cnimTWi 


Fxo 2 — Prbsburb drop across Ambrican 
Blower Corp type 361 st separator at 1275 

F FOR VARYING AIR PRESSURES AND FLOW RATES 
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Fio 3 — Collection efficiency t/s particle 
SIZE FOR A H CORP TYPE 57 SERIES 361 SEPA¬ 
RATORS 425 CFM PER TUBE Air at 147 psia, 70 
F 50 CFM SECONDARY FLOW, DUST ASSUMED TO 
BE SPHERES, SPECIFIC GRAVITY s; 2 0 

to screen size by remembenng that 42 
microns is the diameter of the opening in the 
finest screen, 325 mesh 
*' Our tests have indicated that the tube 
will collect most of the particles above 
20 microns in diameter, and those which are 
smaller than this are not likely to do us much 
damage " 

J C Ghosh 

DtredoraU General of 
Induslnes & Suffixes 
New D^x 
January 31, 1950 


SUITABILITY OF CEYLON 
GRAPHITE FOR CRUCIBLE 
MANUFACTURE 

The conditions for preparing crucibles 
from Ceylon graphite, which would satisfy 
the exacting requirements of industry, have 
been determined m our laboratories 
Two types of graphite are available from 
Ceylon, viz ha^ lumps and soft flakes 
The letter was sdected fox the trials, as they 


resembled Madagascar graphite (particularly 
after roasting at l.OOOX), which is exten¬ 
sively employed m the graphite crucible 
industry 

Hand-picked small lumps (fixed carbon, 
93 98 per cent, volatile matter, 1 0 per cent, 
ash, 5 02 per cent) were selected from the 
average run-of-mine ore, and were crushed 
successively m a roller mill and a burr-stone 
mill to separate individual flakes The 
flakes have an oily surface and are not 
easily wetted by clay They were roasted 
m a muffle furnace (at 1,000°C ), cooled and 
sieved Two grades of flakes, viz —12 to 
-f-25 and —25 to +50 mesh were selected for 
the Inals, the finer particles, which do not 
mould well, being rejected 

A mixture of high refractory kaolin and 
ball clay was used as binder The results 
of analyses of the 2 clays are summarized 
in Table I 


TABLE 1 



Kaolin 

Uall CLAV 


% 

% 

SIO, 

M 80 

78 08 

AI.O, 

M 23 

IS 7S 

FeO and Fc,0| 

U 27 

0 62 

TIO, 

0 00 

2 10 

MffO 

0 07 

0 34 

CaO 

0 12 

0 S3 

Na,U 

0 07 

0 IS 

kaO 

0 21 

0 28 

Moialure 

U t;8 

7 II 


The cla>s were separately dned ( at lOOX ) 
and ground to -100 mesh Different propor¬ 
tions of the 2 clays were blended to obtain 
different degrees of refractonness Small 
crucibles of less than 30 lb capacity require 
a binder of higher refractonness than Urger 
ones Further, if the binder is too refractory, 
the cnicible formed will be highly porous 
and the graphite bums off quickly 

Grogs were substituted for quartz m the 
batching, and were prepared from burnt 
( at 1,400X) bncks made of 3 parts of kaohn 
and 1 part of ball clay, sieved fractions 
—12 +50 were used The grogs vTere soaked 
m water before use 

The clays were first mixed m a dry mixer 
of the cone type, with the addition of powder¬ 
ed felspar, i^c, etc Graphite was next 
added and finally wet gr^, the mixing 
being continued The mixture was then 
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transferred to a pug miU sufficient water 
added and the pu^ed mass covert with a 
wet gunny was aged in a dark place for about 
a month with occasional mtermittent pug 
ging and addition of water The paste was 
divided into blocks each block separately 
de-aircd by throwmg against a wooden board 
covered with cloth and pressed 

The pressed crucibles were allowed to 
dry for 3 to 4 hr till they become sufficient 
ly stiff lips were formed and the surfaces 
polished They were then dned at room 
temperature for about a week and at 70*^ to 
SO^’C for a few days before glazing 

Ihe glare used had the foUowuig com 
position ball clay 19 5 per cent felspar 
29 3 talc 19 5 quartr 19 5 red oxide of 
iron 8 5 per cent and manganese dioxide 
3 Tper cent 

The glazed crucibles were fired in a down 
draft kiln the crucibles being arranged inside 
saggars (contaming saw dust or powdered 
coal) in inverted position over small supports 
Crucibles fired below 1 COOT requii^ an 
neahng before use while those fired above 
that temperature could be used without 
annealing 

The quality of crucibles so prepared was 
tested by melting brass scrapings and noting 


the number of heats they could stand The 
composition of the crucibles which gave 
satiriactory performance ts shown m 
Table II 


TABLB II 


Gbapb tb 

Capacitv 

lb 

ft 

Capacity 

Wlb 

o 

ft 

( — is to 4-2^ ) mnb 
( 25 to +60) iDMb 

67 

67 

( rog ( —12 to +25 } meth 8 

A 

B-Ul cUy 

22 

20 


11 

13 

Folb{»ar 

2 

J 

Ho ot h^aU 

2S 

34 


Ihe authors thanks are due to Dr H N 
Das Gupta and to Prof H N Bose for their 
interest in the work and for helpful sugges 
tions 

K K Majumdar 

Indian School of Mines & 

Applied Geology Dhanbad 
September 28 1949 


Indian Institute of Fruit Technology 


RrbEARCH ^\ORK RPLATINb TO FRUIT 
technology was started before the war in the 
Lyallpur AgncultunI College This work 
was partly financed from the funds of the 
Indian Council of AgnculturU Research 
Dunng the war the testing of samples 
of fruit products supplied to the defence 
services etc was entrusted to this labora 
tory 

In 1946 a proposal to set up an Institute 
of Fruit Technology under the Ministry of 
Agriculture Government of India was 
considered and approved provisionally bjf 
the Government of India In view of tlu 
changed conditions consequent on the parti 


tion and the non ivailabiUty of funds this 
scheme never matcnalued 
A temporary laboratory on a small scale 
was set up at the Central College of Agncul 
ture Delhi and classes for the training of stu¬ 
dents m fruit preservation and technique were 
being conducted Besides ninnuig the training 
classes this institution has also kept m touch 
with the fruit ptesArvation mdustry and offer 
ed tecluucal advice to it from time to tune 
Since this institution has not been func 
tiomng satisfactorily it has been merged 
with the Central Food Technological Research 
Institute Mysore under the auspices of the 
Council of Scientific & Induetnal Research 
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Difiracdon of Light by Amplitude 
Modulated Ultrasonic Beam 


RAM RATTAN AGGARWAL. M PANCHOLY, 
S PARTHASARATHY 


Th« diffraction pattern doe to the oscillation 
of a quarts crystal exdted by an amplitude- 
modiuatsd ware has beim theoretically 
explained on the basis of Raman-Nath 
elementary ffieory. 


T he phenomenon of diffraction of light 
produced by ultrasomc waves dis¬ 
covered by Debye and Sears^ and 
Lucas and Biquwl* has been ex¬ 
plained by Raman and Nath* The expres¬ 
sion derived by them for the position of the 
vanous diffraction lines is 

Sin 6 ™ i n ••• • (1) 

where 0 is the angle of diffraction, n the 
order of the diffraction image, A the wave- 
Imgth of light (Iff vacuo ) and A* the wave- 
kn^ of sound waves m the medium 
'^en, however, two sound beams are 
simultaneously present in the medium, 
diffraction images cone^nding to the sum 
and difference of frequencies are also pro¬ 
duced Beigmann* observed that, when 
sound beams of frequencies N| and n, were 
present in the medium, the diffi^tion pattern 
showed, besides other hues, hnes correspond¬ 
ing to the frequencies ± Ha In earlier 
mvestigatioDS* carried out m these labora¬ 
tories it was observed that when the crystal 
was excited simultaneously at two harmonics 
tx when two cxystals were used for sending 
two mdependent sound beams through the 
inediom, the (dect was similar to super¬ 
position of two dffiraotion gratm^ It was, 
nowever, shown in another paper that when 


the crystal is excited by an amplitude modu¬ 
lated earner frequency instead of two 
independent earner frequencies, a slightly 
different diffraction pattern would be 
obtained It is proposed to explam here the 
result reported m the previous note on the 
basis of Raman-Nath theory 

The diffraction spectra obtamed m this 
connection were published m a previous 
paper* There, Fig "a" shows the diffraction 
lines obtamed by exating the quartz crystal 
at the lower frequency, the vanous orders 
are m this case equally spaced Fig "b" 
shows a similar picture obtained by exciting 
the quartz plate at a higher frequency The 
separation between the successive orders in 
this case is greater and corresponds to the 
higher frequency The diffraction pattern 
shown in Fig "c" is obtamed by exciting 
the quartz crystal simultaneously at both the 
frequencies (say iij and n^) The picture 
^ows hnes correspondmg to the frequenaes 
111 and n, as alro those correspondmg to 
Hi ± n. In Fig "d", however, there are 
lines corresponding to the frequency as 
also those correspondmg to Hj ± iii but 
about the zero order there are no lines 
corresponding to the frequency n, as m 
Fig V* 

Ibis phenomenon can occur when the 
crystal is excited not by the two independent 
frequencies ii| and Mg but by a earner fre¬ 
quency ii| havmg its amplitude modulated 
smusoidally at a frequency «g This obser¬ 
vation 1 $ supported by the following 
argument 

If p, be the refractive mdex of the 
medium m the undisturbed state, the refrac¬ 
tive mdex p(x) at a pomt x will vary in the 
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following manner when a sound beam of 
wavelength A* is traversing the medium 

t** = +1*! Sin 

(where axes of co ordinates are those as 
chosen by Raman and Nath) 

If however the disturbance is not purely 
smusoidal but has a smusoidally modulated 
amphtude m this expression should be 
replaced by 





the amphtude is given by the integral 

f Cos r ( ulx) — ( V, Sin bx 
pft 

+ ^^Cosb"=TiX-5^Co8b + b, x)]dx 


Pi + /i, Sin 

where A|* is the wavelength of the modulat 
mg wave Therefore 

1^. = 1*. + (t*i + Sm 2^^^) Sm (2) 
Thus 

I e 2TtX 

+ (ij Sm 

+[c™ {te (ji - y }] 
-^•[co.{2>,x(J,+j-,)}] (3) 


By actual^ calculating the value of the 
above mtegnd we find that the different 
teims of this expression attain their maxi 
mum value when I or Sin 6 is given by the 
foUowmg equation 

Sme-N. 

+ N, + (♦) 

where 0 is the angle which this emeigent 
beam makes with Z axis and N, are 
any int^eis negative or positive even or 
odd This relation gives the positions of the 
different hues m the diffraction pattern 
The mtenaity of the hne (Mi Nf N() 
being the square of the amplitude is given 
by the expression 


Let P be a pomt on a distant screen parallel 
to the face of the medium from which bght is 
emerging Further let I be the x dirwtion 
cosme of OP The amplitude due to the 
corrugated wave at this point is given by 
the real value of the int^ral 




J Exp [toi -jj 

~ S {*"' (l» “ J,«)} 
+'^c« {2*«(ss+y}]-]‘to 


By putting 

2r 

A*' 


Vl 


2n(i}L 

A 


X""’ CCi) 

(considering the mtensity of the zero order 
Ime as umty) 

Though (2) IS mathematically identical to 
(3) yet the physical significance is different 
in the two cases (21 represents a stogie 
wave whereas (3) stai^ for the simultaneous 
presence of three indeUndtnt waves In 
the latter case the mfierent waves can 
mterfere with each other eo as to give 
combination hnes therefore we have to 
take aU mtegral values of N| N| in 
different combmations But if the waves 
are the sub-parts of a siogle wave (as m 
the case of a modulated wave) there is no 
mterference The vahdity of takiiic different 
combinations of the mtegers Mg N, Ng is 
niledout Any line m the diffrsctioopsttOT 
should be the consequence of a sob- 
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wave. Le. we should consider the different 
values of either Ni, N,, or N. 

For positive vuues of N^s, the different 
lines are given by 


film sunultaneously Aowed in the difiraption 
pattern lines corresponding to 305 c /s, 50 
c/s as also to frequencies 305±50 Thus all 
the mam diffraction lines corresponding to 



Postiton of ike 

Intensity 



hne 


N, N, = 0 

Sm 0 ai 0 

1 

Zero order 

1. N, = N, - 0 

S.n6-i 

J (vi) 

1st order for the 
earner wave 

N, - 0 , N, =. 1 


J (vt/») 

Upper band around 
the 1st order 

0, N, = 1. N, =. 0 

sme = ^-^ 

J (V|/s) 

^ 1 

Lower band around 
the 1st order 

2 . N, = N, - 0 


|2 

J (vi) 

•'a 

2nd order for the 
earner wave 


and so on 

Similarly, negative values to N^, or N|, 
or N|, pr^uce the corresponding Imes on 
the other side of the zero o^er hne 
The 1st order Imes surrounding the zero 
order hne and corresponding to the modulat¬ 
ing (lower) frequency would be given by 

' Sm 8 *= i ' (8) 

From the above derivations, it is seen that 
this value is not obtained for Sin 6 m the 
case of amphtude modulated wave or, in 
other words, the diffraction Ime round the 
zero order should be absent 
It may be noted here that working on 
diffraction produced by the sound track on 
vanable density sound film Brown^ obtained 
similar results Two notes of frequencies 
305 c /s and 50 c /s recorded on tne same 


305 c /s, as also the zero order hne were 
bracketed on either side by lines correspond¬ 
ing to SO c Is However, when a 305 c /s 
note was moaulated at 50 c js and the modu¬ 
lated note recorded m the usual way, the 
diffraction produced by the sound track so 
obtained did not give any side lines surround¬ 
ing the zero order 
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Dif&action of Lig^t by Ultrasonic Waves 

RAM ^RATTAN AGGARWAL 
New Delkt 


The first three terms In the expression for 
the intenoit;^ of any order diffraction line have 
been calculated by extending the results of the 
generalised theory of Raman and Nath on 
Diffraction of Light by High Frequency 
Sound Waves ’’ The experimental reeults 
on diffraction at oblique Inddenoes, especially 
eome of the special features, observed 
v^oos authors have been found In strict 
accordance with the theory. 


D ebye and Scars^ in Amenca and 
Lucas and Biquard* in France dis¬ 
covered independently and simul¬ 
taneously that a beam of light tra¬ 
versing a medium agitated by sound waves 
p^uces a diffraction pattern Later on. 
Bar* mvestigated further this diffraction 

E attem Several theones were put forward 
y different authors*"** 

It IS mterestmg to remark here that all the 
theones developed so far are based upon the 
fundamental wave equation The vanous 
authors have solved this equation m dif¬ 
ferent ways by making suitable transforma¬ 
tions, assumptions and approximations 
Each development has its own practical use 
and can be apphed under different conditions 
Bnlloum's* re^ts hold good when the fre- 
auency of sound wave is very high and only 
tne 1st order Imes are present m the spec¬ 
trum Erwm David* has given compre¬ 
hensive expressions for the 2nd order lines 
also Extermann and Wanmer* have ob- 


orders of diffraction Imes, the wandering of 
mtensity in the diffmnt orders of spectra 
and the Doppler change m wavelength. 
This theory is apphcable only when the 
ultrasomc frequency is comparativdy low 
To cover a greater range of frequency. 
Raman and Nath** generalized their theo^ 
by taking Maxwell’s equation governing the 
propagation of light through a quasi-homo- 
geneous medium m which the disturbance 
IS simple harmonic In another paper**, 
Nath has solved a difference differential 
equation which gives an expression for the 
wave function He has found only a 
limited number of terms for this solution, 
still his results explam the presence of 
several diffraction Imes, the variation m 
intensity of these Imes, the asymmetry in 
pattern due to obhque mcidence and the 
existence of Bragg’s reflection for the first 
two orders In his thesis, he has diown 
further that nth orders show Bragg’s reflec¬ 
tion under certam conditions 
In a subsequent paper** he has obtamed 
the expression for the mtensity of the 1st 
order fine m the case of normal mcidence 
when the ultrasonic frequency is high and 
only the 1st order Ime is present m the 
diffiaction pattern His result is similar to 
that of Bnlloum He has also shown that 
at a very high frequency even the 1st order 
may not be visible as the mtensity of the Ist 
(^er Ime decreases, as we mcreasa still 


tamed numerical calculations for the m- 
tensity expression of different Imes. 

The latest and the most successful theory 
IB due to Raman and Nath,*"** which is 
based upon certain simple optical consi¬ 
derations In parts I, II and III* of their 
theory they postulate that the diffraction is 
due to the corrugated form of the emerging 
wave-front, and that the corruption may 
be regarded as due to density fluctuations 
in the medium and can be calculated from 
the phase changes accMapanymg the tra¬ 
versing beam, ignormg the amphtude changes, 
t^th the help of this elementary theory 
they have explained the presence of many 


further the ultrasomc frequency, a fact 
which has been experimentwy verified by 
Ramachandra Rao and Bhagavantam**. 

Some Recent Developments 

Parthasarathy m his paper***** has ob¬ 
tamed some remarkable rwults by tilting 
the crystal giving out sound waves and thus 
changmg the angle of incidence The chief 
pomts of his experiments**>** are 

1 The mtenrities of the diSraction lines 
favouring reflection mcrease as the angle of 
mcidence is increased, whereas the dif¬ 
fraction lines on the other side become 
famter 


no 
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Z Each difihaction line attains its maxi* 
mum intenaty at corresponding Bragg's 
angle The uitenaties fall off as the angle 
changes from this value The fall is more 
rapid at higher sound frec^uencies 
3 The difference in intensities of the same 
order Imes is less marked for lower order 
Imes, so much so that at lower frequencies, 
the 1st order hnes have nearly equal m- 
tensities for all inclinations 
The same results have been obtained by 
Ramachandra Rao and Bhagavantam in their 
recent work^* They have obtamed similar 
results for the 1st order lines as they have 
used higher frequencies As a matter of 
fact, the same results can be obtained for 
any order of diffraction line by suitably ad- 
]astmg the frequency To get an idea 
about the mtensity of any order line, at 
oblique incidences, it is very necessary to 
push forward the calculations of Nath 
The work published m this direction by 
Nagabhushan Rao^* will be pursued further 
The notations and symbols used by Raman 
and Nath in their generalized theory will be 
employed ( see Appendix I) To avoid all 
mathematical calculations, only the final 
results will be mentioned 

Genarallsed Ezpressloiu for Intensity 

Nagabhushan Rao^^ has shown that the 
genei^ expression for the coefficient An,! is 

^ • • • • Cn 

Am TJUTfr) 

The same expression can also be obtained by 
applyuijif the method of induction to the 
expressions for A|,|, A^|, A^i given by Nath 
By substituting values of different C's, 

he has further shown that A 0 . 1 , An,|. An,s are 
given by the expressions 


where A* is given by the expression 

[ 140n«+476n»+205n*-251n+60] 

[20n«+36n-n ] 

CK) 

+ ?J^*[30n»+55n«+9ii-4] 

n*(n+l)«* 

1 

Proceeding exactly in a similar way, it can be 
shown that A „,4 is given by the relation 

Am=P* (a**)+P* (B**) 

■•■(n+l) {n+2) 2*. 

where A** is given by the following expres¬ 
sion 


-5529n*-8788n»+8049n-1890 ] 

_ [ 140.n*+616a* 

16 x 22680 ^ ^ ^ 


+ 


«*n 


16X15120 


+373n«-538n+165] 

[420n»+1736n*+1477n» 

-494n*-205n+90] 




«*n 


[ lSn»+30n*+5n-2] 


^16x360 

and B** is equal to the following expressions 


[(2n+l)-6«] 


(1) 16x36bx T- n lT)t^°"*+^^»*+^^* 


•,**—P*n 


( 2n+l) (10n«+13n-3) 
1440 


-J-33n4-30 ] 


[n*+n+2] 
16x3x(n+l) I ^ •< 




4(n+l)‘ 




IP 


48 (n+1) 

[ (2n*+n+2)—6n« ] 


( 2 ) 


( 3 ) 


Having thus calculated the values for 
first five coefficients in the expression for Vb» 
we can find Ist three terms in the expression 
for mtensity for nth order 


lU 
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The 1st term is given by 



(Smce Ao,o =* 1) 


The 2nd term has the following value 


X£n+* 

'2=lnly 




1 


2(n+l) 
fl6n*+2n-3 


+ np* 


V 


720 


iMt a 

~T2'^ii 




( 6 ) 


The 3rd term in the expression for the 
intensity of nth order has the followmg 
value 


\ [p*L+P*M- 


2n ■4'3 




x*“+* 

2*"(nl)* L‘ “ '" “ ’ 16(n+2) (n+l)« 
where L and M have the following values 
n (2n4-l) 

- 06 ^“' 

-1238n»+1173n-315) 


L = 


(896n*-96n* 
24x144 x 2100' 


a n* 

i440>r42 


X (112n»+12n*-85n+45) 


+ 


a*n 

604^ 


X (322n*-30n*-85n+4S) 


«*n* 


X (Sn-l) 


1440 ^ 


M = 



«•—an 


+ 


16n*+18n*+5n+IS^ 
'1440 (n+1) J 


The expression for intensity of negative 
orders can be obtained from the above 
expression itself by putting —a for a 


Dlacuaaion 

In many problems, only the first two or 
three terms in the expressions for mtensities 
of the difiractKsi Una are very important 
The variations m intensities of the afferent 
Imes can, therefore, be discussed easily with 
the hdp of these results Some of the 
important deductions which follow are men¬ 
tioned below. 




1 The Vanation of the Intenuly of the 
Last Vmble Line tn the Speelrtm con be 
ExpUuned Theoretuatty — In any experiment, 
let (n-t-l )th order Ime be absent for all 
positions of the crystal The intensity of 
the nth order Ime may be wntten as 


I. 


2 ^(n!)«[* **{ 2 (S+r) ■*■”*** 

^16n*+2n—3 noc ^ **\\T 

I 720 “12 ■*'l2/jJ ■■ 


(A) 


As we can neglect other terms, we derive 
the followmg conclusions easily 

(i) In IS maximum when > ^ f, when the 
mclination corresponds to Bragg's 
reflection angle for the nth c^er 
ime 

(u) In IS greater than I-n. the mtensity 
of the nth order Ime is greater on the 
side which favours reflection 
(lu) The vanation m mtensity for different 
angles of mclmation is proportional 
to p* 

Therefore, the vanation is sharp and 
quick when P is large or when the ultrasonic 
frequency is high This fact was first wdl 
established by Parthasarathy and subsequent¬ 
ly by other workers m the field They have 
shown that the range of the angle of ma- 
dence for which the last visible One is pre¬ 
sent decreases as we mcrease the frequency 
2 Diffraction at Oblique Incidences (Low 
Frequency) — For ultrasonic waves with low 
frequency p < 1 m addihon to x < 1 There¬ 
fore, the successive terms m the expression 
for mtensity of any order Ime decrease stea^- 
ly Further, smce the alternate terms have 
positive and negative signs, only the first 
two terms m the expression may be consi¬ 
dered to have a rough idea of the variation 
in mtensities of the difierent order Imes, 
as the angle of madence is changed Conse¬ 
quently, (A) may be taken to represent the 
mtensity of the nth order Ime in this case 
The vanation in intensity of the nth order 
Ime for difierent angles of incidence is, 
therefore, proporttonal to 

np« (n«-«*).(B) 

A careful study of this expression Wd s 
us to the fdlowing results 
(a) DiffrachonLtnesontheSideFnoonring 
Reflection — a is always poative, if we 
amskler the Unes on the side favouring 
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reflection. A small increase in the value of 
a, from its initial zero value (normal mci- 
dence), causes on Increase in (B), le the 
mtensities of the different lines become 
greater by tilting the crystal a little This 
excess in the mtensity of the nth order Is 
maximum when a»| (this angle cor¬ 
responds to Bragg's reflection angle)» and 
may be sufficient to develop certam Imes of 
higher order which are mvisible when the 
inadence is normal The maximum num¬ 
ber of diffraction hnes will appear when 
a ^ I if S IS the number of these lines in 
this position (found experimentally) 

A further mcrease in a means a decrease 
m the value of (B) and, therefore, the 
mtensities as well as the number of dif¬ 
fraction Imes decrease The number of dif¬ 
fraction Imes comes to its imtial value 
when flc a S 

If a > D, (B) is negative and there is a 
further st^y decrease m the intensities 
as well as the number of diffraction Imes 
If n IS large, the variation m mtensity is 
also lar^e and hence the Imes of the higher 
order d^ppear earher 

(b) Dtffradton Lines on the Other Side of 
the Zero Order — a is negative if we consider 
Imes on this side (B) always decreases 
as the angle of mcidence is mcreased The 
number as well as the mtensities of the dif¬ 
fraction Imes will decrease steadily 

(c) Symmdry in the Pattern when the Angle 
of Incidence ts High — The difference in the 
mtensities of the same order Imes depends 
upon the tmns mvolvuig odd powers of a, 
1 e, n* P* a This difference is large if n is 
lai^andalsoifp is hi^h Whtti p and n arc 
small, the difference is correspondingly less 
In other words, the mtensities of the 1st 
order Imes will be almys nearly equal if the 
ultrasonic frequency Is low and the dif¬ 
fraction pattern wul be symmetneal only 
if the 1st order Imes are present 

In Parthasarathy's expewent^*, where 
he uses a sound wave of fr^uency 7 37 x 10* 
c /s , achange of 6 5' in the angle of mcidence 
corresponds to a unit change in the value 
of a and the Imes of the order higher than 6 
are always absent, i.e. s n 6. Theoretically, 
we expect that 

the diffraction lines, on the side favouring 
reflection, Aould become more Intense as 
ihe an^ of incidence is gradually mcreased 
The number of diffraction lines should 


also mcrease The diffraction pattern 
should show the maximum number of 
hnes on this side at an angle of incidence 
of 20' nearly Then the number of dif¬ 
fraction lines should decrease ani come 
to its original number when the angle of 
mcidence is 40' This decrease should 
contmue steadily as the angle is mcreased 
further The diffraction Imes of the other 
side should dimmish m number gradually 
as the angle of mcidence is mcreased from 
the very begmnmg Fmally, the pattern 
should become symmetric^ when the 
angle of incidence is so large that only 
the 1st order lines are present 

A careful study of the pictures^ reveal 
that the experimental results are m strict 
accordance with the theory 
I am very thankful to Dr S Partha- 
sarathy for his interest and guidance in this 
work 


APPENDIX I 


Slgnlflcance of the Different Symbols Used 

X » Wavelcagth of light wave 
Wavelength of aound wave 
Refractive index of the medium 
|A « Maximum variation in the refractive index 
of the medium 
L Length of the cell 
9 1 - The angle of incidence 


$ 


2iC|tL 

~ir 


« = ^ tan ^ 

p = 

Jioji X** 

A ie the coefficient of in the expression 
for Pn, the wave function for the nth 
order Uno 
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Chemical Examination of Indian Squill 

T R SESHADRI & S SANKARA SUBRAMANIAN 

Department of Chemistry & Chemical TechnoU^y, Andhra 
University t WaUair 


Indian squill, as available In the market In 
the form of dry slices, yields two glycosldal 
frac t i o n s (1) Ine water-insoluble (A) la found 
to be a mixture of glycosides, which on hydro¬ 
lysis with add jwlds, bsaldss glucose and 
rhamnose, scUlarldln A aa predominantly the 
mojor component and aa a minor component 
a new aglucone meltiag at 26S‘’-67°G. and 
having the molecular formula GuH |(04 Sell- 
laren A may be considered to be the maior 
gtavoalde oi fraction (A) { and (2) the water- 
soluble peut (B) resembling ecUlaren B glvee 
on hydrolysis a crystalline aglucone, mp. 
327°-M°C. and ghic o ee. 


S QUILL IS one of the oldest drugs in 
medicine and its preparations have 
largely been used for their expectorant, 
caraiac stimulant and diuretic pro¬ 
perties Bulbs of Urginea sciUa are oracial 
m the Bntish Pharmacopoeia and of Urginea 
mantima in the European and American 
Pharmacopoeias Indian squill, available 
in the market in the form of sliced dry bulbs, 
consists of two vaneties, Urginea indiea 
Kunth and ScUla tndtea Roxb, which grow 
abundantly m sandy soils, especially near 
the sea coast Urginea indiea also grows in 
the drier hiUs of the lower Himalayas and m 
the Salt Range of the Punjab a^ North- 
West Frontier Provmce at an altitude of 
about 2,000' Chopra, De and Mukerjee^ 
have shown that the Indian drug from the 
two spedes is equal m therapeutic action to 
the imported European squill It was even 
mcludra m the 1914 B P and m the fourth 


addendum to the 1932 B P , though this has 
been deleted now from the 1948 edition 

Accordmg to Stoll* the active pnnciples 
of squill have special ments, they not only 
fulfil all the requirements of a cardiotonic of 
the digitalis type and produce copious 
diuresis, but also act m cases where di^talis 
and strophanthus fail to act, or act insuffi¬ 
ciently or where mtolerance to digitalis 
exists Farther, on account of their high 
therapeutic index and their rapid elimination, 
they are useful m cases where prolonged 
treatment is necessarv 

Paat Work on Squltta 

Though the chemical mvestintion of 
European squill was started as early as 1879 
by Merck* and followed by several others, 
the genume cardiac glycosides of ScMa 
marthtna were first isolated by Stoll and 
co-workers* and reported m 1933 They 
were able to separate two fractions * (i) water 
insoluble containing sciUaren A and (ii) 
water soluble containing sdllaren B The 
chemistry of sciUaren Ahas been fully worked 
out by Stoll et al* and its constitution 
represented as m (I) On hjrdroljrsis it 
yields sciUabiose (glucorhamnoee) and scil- 
landm A (II) with the sunoltaneous iqilitting 
of a molecule of water SciUaren B has 
not been studied in detail, but is known 
to yield, on hydrolysis, glucose and a amaU 
|qantit^ of a crystallme aglucone, m.p, 
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Recently Stoll and Renz* have obtained 
a new crystalline cardiac glycoside, scilliio- 
side from the red variety of SctUa manttma 
which has been extensively used as a rat 
poison From available evidence it has 
been assigned the structure (III) (Stoll 
et al') 

From two South African species of squill, 
U rubella and U burket, Louw* has reported 
the isolation of rubellm and transvaalm 
respectively Details regarding their chemi¬ 
cal structure are not yet mwe available, 
although information is given regarding their 
melting point, optical activity, ultra-violet 
absorption and chemical composition 
Rubellm is claimed to be the most active 
of the glycosides ouabam, lanatoside C, 
digoxm and digitoxm 

PnMBt Work on Indian Squill 

No systematic chemical study of Indian 
squill seems to have been made before With 
a view to isolate the active pnnciples and 
compare them with already Known glyco¬ 
sides, the present work was undertaken In 
the tot instance the cmnmercially available 
dry material consisting of a mixture of 
Urgtnea tndtea and Se%lla tndtea has been 
employed It was obtamed from Calcutta 
and consisted of colourless slices, well dned 
and well preserved, it was converted into 
a coarse powder before use The method 
adopted u essentially that of Stoll and 
co-workers* with ahght modificatloiis The 
mixture of glycosides was s«marated mto 
water-insoluble and water-sohiole fractions 
The process of purification was followed by 
the Lidiermaim coloar reaction of sterols 

The wattt-insoluble portion marked (A) 
of the total glycosides was obtamed as a 
mkroKxystalline powder decomposing at 
195”-2M‘C It was ve^ bitter to taste and 
gave colour reactions sunilar to scillaren A, 


but showed a considerably lower melting 
point Since attempts at further purifica¬ 
tion by fractional crystallization proved 
futile, it was directly hydrolysed with 
sulphunc acid m aqueous methanol The 
product appeared to be a mixture of aghi- 
cones and was fractionally crystallized 
The major fraction A|, which crystallized 
first, was identified as scillandm A by means 
of meltmg pomt, optical rotation, colour 
reactions, lactone titration and preparation 
of iso-sciUandinic acid methyl ester This 
identity was further confirmed by direct 
comparison with an authentic sample of 
scillandm A kmdly supphed by Prof A 
Stoll of Basel to whom our thanks are due 
The mmor component A, was a crystallme 
substance meltmg at and showmg 

considerable depression m the meltmg pomt 
when mixed with scillandm A Moreover, its 
colour reactions were also different as mdi- 
cated below (Table I) Elementary analysis 
corresponded to the formula 

The sugars obtamed as a result of acid 
hydrolysis could be identified as glucose and 
rhamnose by the preparation of their osa- 
zones 

The water-soluble fraction (B) was obtamed 
as an almost colourless amorphous powder 
which, on acid hydrolysis, gave an aglucone 
meltmg at 227°-30X A similar meltmg pomt 
228°-^X) was reported by Stoll et al* 
or the aglucone from scillaren B 

Summing up the results of the present 
work, the glwosides present in Indian squill 
could also be divided mto two fractions, 
1) water-insoluble (A) and (2) water-soluble 
B) Though it has not bera possible to 
isolate a pure sample of scillaren A, from the 
products of hydrolysis it could be concluded 
that it IS the major component of the fraction 
(A) This contamsanother glycoside m minor 
quantities yielding on hydrol)isis a new 
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TABU l*-OOLOU1l BBACmOm 


SUWTAIICK COLOUB OUMTBD AITKl 

(■ifal. ) 

- - A _ _ 

S 6 10 80 00 


Red Mifcou Violet BItttah grmu Gmn 

Red Macenta Violet DluUh green Gnen 

Uue Green (Muleh Fedei 
gnenppt.) 

(8) UoberoMaa Tent (Acntk AnkydrMe md Mpharic Add) 

SdlUrldln A Cannlna red doedy chengiag to bine, bluteh green end AneUy green 

Agluoooe A| r^pniM red ilowly chengtng to blue, Muleh green end flully green 

Aglucone A| Cerndne red ctaenging qokluy to green 

nreenhTlm Tmi i TricUmcdle Add) 

Poeltlve In ell the three caret — a pink coloar changing to blue after atandlng for nme time 


0 

(1) With Gone. Mphnric Add 

Sdllarldln A Lhenyred 

Agtucone Ai Cherry red 

Aglneooe A| ICagenU 


aglucone having a bigger molecular size than 
sciUsuidm A But the quantity so far 
isolated has not been adequate for a more 
detailed study Though the fractionation 
of the aglucones was easy, similar separation 
of the glycosides has not till now been success¬ 
ful Further work is m progress 

Experimental 

IsolattOH of the Glycostdes — 1 kg of dry 
Indian squill in coar^y powdered form was 
extracted three tunes with cold 95 per cent 
alcohol (4 litres, 10 hr each time) The 
combmed extract was concentrated tn vaetto 
below 50”C to a syrupy consistencv The 
syrup was treated with a large volume of 
ether to remove the ether-soluble portion 
and the ether-insoluble portion (12^ gm) 
was dissolved in 60 per cent aqueous akohoL 
The solution was decomposed with a satu¬ 
rated alcoholic solution of basu: lead acetate 
and filtered The precipitate was washed 
with a little dilute alcohol and the mixed 
solution deleaded with a lukewarm solution 
of disodmm hydrogen phosphate (30 per cent 
W/W) It was filtered again and the 
pmipitate washed with very dilute alcohol 
llie combined filtrate was made neutral 
with sodium bicarbonate and saturated with 
common salt From this solution the glyco¬ 
sides were repeatedly extracted with chloro- 
fonn-methanol mixture (4 1) and the 
combmed extract dned over anhydrous 
sodium sulfdiate and evaporated to dryness 
tn vacuo The residue was finally dned m 
a vacuum desuxator, when a light-yellow 
bnttle powder was obtamed, yield, 3*0 gm. 
It was qmte bittwr to the taste and non- 
reducing to Fehling’s solution. It ^ave a 
cherry-red colour unth cone, sulphunc acid. 


With acetic anhydride and a drop of cone 
sulphunc acid in glacial acetic acid solution, 
a play of colours — deep red, pink, blue and 
bluish green — was ob^rved (Liebomann 
reaction). 

Separation into Water-tnsolubU {A) & 
Water-atAiMe (B) Fractions — The above mix¬ 
ture of gl 3 Xoside 8 was dissolved in the mini¬ 
mum quantity of methyl alcohol and a large 
volume of water (aMut 10 times) was 
added with constant stimng when nearly 
three-fourths of the total glycosides was 
thrown out as a light sticky preapitate 
The supernatant liquid was ciuefuuy de¬ 
canted off and the preapitate wwed 
repeatedly with small quantities of ice-cold 
water tm a fine granular solid resulted 
The water-insoluble glycosides (A) thus 
obtained amounted to 70 per cent of the 
total after drying m air. For further 
purification, it was dissolved m methyl 
alcohol and treated with water, addm 
dropwise, till a famt turbidity set m On 
keeping the solution m an ice-chest ovemic^t, 
a pale-vellow micro-crystalline sdid was 
obtained It was insoluble in ether, very 
sparingly soluble m chloroform and acetone, 
but eawy m aqueous akx^oL The Lieber- 
mann reaction was positive and similar to 
sciUaren A, a nqdoly developing carnune 
red which faded and changed to green. 
Attempts to get a more crystalUiie prepara- 
tion niled though different mixtures of 
several solvents were tned The final pra- 
patation as obtained melted at 19S*-200X. 
(decamp), [alj* —101 •9* in 75per cent 

B rueons ethyl alcohol (found* C, 61*2, 
, 74, C„HmOu requires: C. 60*8; H, 
7*6 per cent) According to literatuie 
scillara A mdts at 270*C., [a]|* >■ —73*8* 
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aqd has the formab requiring C, 

62-4 and H. 7-5 per cent. 

The water-scdnole gjwcsuiee, present in 
the aqueous aloriioUc filtrate and washings 
from the removal of the fraction (A), were 
recovered by evaporating the mixed solution 
under reduced pressure until a thick syrup 
remamed This was dissolved m absolute 
alcohol, the solution concentrated and allow^ 
to stand Since, however, no crystalline 
solid sqiarated even after a long tune, the 
solution was evaporated to dryness «ft vacw 
and the residue left m a vacuum desiccator 
when an almost colourless amorphous powder 
was obtained as fraction (B) It was easily 
soluble m alcohol and water Its solubility 
in chloroform and acetone was more than m 
the case of the fraction (A) In contrast 
with fraction (A), it was dextrorotatory m 
absolute alcohol (scillaren B, dextrorota¬ 
tory ) It gave the Liebermann colour 
reaction similar to scillaren B, an uutial 
pale red which changed to blue 

Hydreiym of the Wator-tnsolubU FracHon 
(d) — 1*0 gm of the substance was dissolved 
in 80 c c of methyl alcohol and the solution 
treated with 80 cc of 4 per cent dilute 
su^ihuric acid The mixture was heated 
on a water bath under reflux for half an 
hour. Hie pale-brown sohd that had 
separated was filtered, washed first with 
water and then with a little methyl alcohol 
which removed the colour The resulting 
colourless product (0*51 gm) was then 
crystallued fran a large volume of absolute 
alMhoI Two crystaUbe wlucone fractions 
were thereby obtamed, of which the less 
soluble fraction (A|) melted at 230*-40X 
and the more soluble (A|) at 260*-65'^ 
(described later). 

IdenUjUsttott of Sugofs — The aqueous 
alcoholic solution remaming after the separa¬ 
tion of the aghicones was concoitratM to 
half its vofanne on a water bath under 
reduced pressure udien some more of the aglu- 
cones separated out This was filtered off, 
the filtrate neutralised with banum carbonate 
and filtered. The aqueous sdutimi was 
concentrated on a water bath to a syrupy 
consistency. The reddoe was dissolved m 
the minimum amount of water and the 
s(dation again filtered. The clear filtrate 
was stron^y reducing to Fehling's, when 
distilled with hydrochloric acid (12 per 
cent), the distillate had the character!^ 
smell of meth^ fuifnxal and gave a red 


colour with' resordncd m cone hydrochloric 
acid, indicating the presence of a methyl 
pentose For further characterization of the 
sugar (or sugars), the oaazone (or osazones) 
was prepared as given below 

The aqueous sugar solution was treated 
with an aqueous solution of phenyl hydra- 
zme hydrochlonde and so^um acetate 
containuig a few drops of gladal acetic acid 
and the mixture kept on a boiling water 
bath Separation of yellow ciystab com¬ 
menced even after 5 mm The quantity 
that had separated withm 15 nun was filtered 
off and ci^tallized from aqueous alcohol 
when it came out m the form of leaves 
of yellow pnsms meltmg at 205*-6°C 
(glucosazone) One of the component sugars 
should, therefore, be glucose “ne ciystallme 
osazone that separated dunng the next half- 
hour was collected and recrystalhzed re¬ 
peatedly from alcohol-acetone mixture till 
the meltmg pomt remained constant Yellow 
needles melting at 220'’-21‘C thus obtamed 
were identified as phenylosazone of rhamnose 
The melting point recorded in hterature for 
phenylosazone of L, a-rhamnose is 222°C 
^us the second sugar component was found 
to be rhamnose 

Identity of the Aglueone (i4,) with SaUatt- 
din A — After two crystaU^tions from 
absolute alcohol, the aglueone (A|) was 
obtained as b^utiful refractmg pnsms 
melting at 250*-S2X (decomp), [a]S*e= 
—64 8’ m chloroform and ethyl alMhol 
(4 1) (found C, 78 3 , H, 8 3, 
requites C, 78 7. H. 8 2 per cent) It was 
sparingly soluble m ether and cold alcohol 
but easily m chloroform By lactone titra¬ 
tion (02 gm of the substance used op 
5*6 cc of 0*1 N sodium hydroxide), its 
eqmvalent weight was found to be 358 
( CmHwO, reqmres 366) It gave the Lie- 
bermaim colour reaction just like sciUandm 
A and was positive to Rosenheim’s test with 
tnd^racetw acid Its identity with scil- 
landm A was established by close comparison 
with an authentic sample of the compound 
(mp 248*-50®C, [«] = —63 9* observed 
under identical conditions) and a mixture of 
the two did not show any depression in 
melting pomt (248*-50®C) 

This identity was further confirmed by 
prepanng iso-sciUandinic acid methyl ester 
as follows 

0*5 gm of the substance (A|) was dissolved 
in 20 c c of 0*1 N methyl alcoholic potash 


117 



J SCI INDUSTR RES, V 9B, 1950 


and the solution boiled under reflux for 1 
hr on a vrater bath The yellow-coloured 
solution was cooled and act&fled with tce- 
cold methyl alcoholic hydrochloric acid 
(2 1) The alcohol was evaporated under 
reduc^ pressure and to the contents water 
was added when a pale-yellow crystaUme 
solid separated This was filtered, washed 
free from aad and dned When crystallized 
from methanol, it separated as thick rectan¬ 
gular plates melting at 173^-75X and having 
[«]" = —299 5® in ethyl alcohol, yield, 
0 35 gm Iso-sallandinic acid methyl ester 
is reported to have m p 174®-75®C , [a] V = 
-301 4®»^ 

Aglucone {A^ — The absolute alcoholic 
mother Uquor left over after the ciystalliza- 
tion of scillandin A was concentrated tn 
vacuo to a small bulk and allowed to stand 
in a well-stoppered flask After 30 days, 
prismatic crj^tals had separated These 
were filtered, washed with a few drops of 
alcohol and recrystallized once from a small 
quantity of al^lute alcohol Colourless 
stout pnams (one end wedge shaped) melt¬ 
ing at 265®-67®C were obtained (found 
C, 76 6 , H, 8 4, CmHm 04 requires C, 76 5 , 
H, 7 8 per cent) A mixture of it with an 
authentic sample of scillandm A smtered 


at 200®C and melted completely before 
230®C Its colour reactions with cone 
sulphuric acid, and acetic anhydride and 
cone sulphuric acid were different from 
those of scillandin A, but the Rosenheim 
test was positive ]ust as with scillandm A 
Hydrolysts of the Water-soluble Fraction 
(B) — When hydrolysed with aqueous snl- 
phunc acid ( 2 per cent), the fraction (B) of 
the total glycosides gave a crystalhne 
aglucone melting at 227 -30X (decomp) m 
a very small yield and the su^ part was 
identified as glucose by preparing the osa- 
zone, m p 206'’C (scillaren B of Stoll et al 

gave an aglucone, m p 228®-29®C, in a 
very small yield and glucose) 
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Chemical Examination of Archa ( Sotmeratia 
acida Linn. ) — Part I: Isolation of Three 
Crystalline Products from the Wood 

GOVIND RAI CHAUDHRY & SALIMUZZAMAN SIDDIQUI 
Chemical Laboratories, C SI JR, Delhi 


Two colonriag nutton, ardilii, GuHfOr 
(OH)« and ordilaln. CuH,0.<OH)n and a 
Goloturlaaa, cryatalllaa. watar*aelnbw phenolic 
compound, arctaldno, C,,H,40ui boon 

loolatod from ttao wood of Sommana eeiie Linn. 


ONNERATIA aetda Lmn ( N O — 
Lythraceae , Hindi — areha or orcha ) 
IS a small tree with red flowers and 
orange-coloared wood. It is recom¬ 
mended m the mdigenous system of medi- 

ns 


cine as a poultice The fermented juice of 
the fruit IS said to be useful in cases of 
haemorrhage 

As there is no reference in literature in 
regard to the chemistry of the plant, a 
detailed examination of the plant was 
undertaken in these laboratonea The pow¬ 
dered wood yields a highly coloured extract 
fran which two colouring matters and 
a sdiite crystalhne product have been 
isolated 
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They have been provisionaUy named as 
follows; 

la Afc hm ) C^HyO||(OH)^iOran^e* 
red needles, m p 248X , yield 2 per cent 

2 Archmin, C,|Hu 04 , Ci|H|0|(0H)|, le¬ 
mon-yellow plates, m p 197X , yield 1 5 
po' cent. 

3 Archicme, C,tH, 40 ,. (provisional),water- 
soluble, colourless ne^es, m p 257X , 
yield 0*05 per cent 

These pr^ucts were isolated by extract¬ 
ing the powdered wood with ether and 
separating the vanous constituents through 
fractionation with other solvents The ini¬ 
tial crystaUizate of the colouring matters 
obtamM from the ethereal extracts was 
extracted with hot benzene in which 
archimn is more soluble than archin The 
isolation of these two products m a pure 
form was made possible through repeated 
fractional crystallization from benzene and 
ethyl acetate respectively Archicme was 
obtamed from the aqueous extracts of the 
residue left over after the removal of the 
solvent from the final mother liquors of 
archin and archmm 

Archin is optically mactive and dis¬ 
solves in dilute sodium bicarbonate solution 
with a deep-red colouration and precipitates 
out unchanged on acidification of the solu¬ 
tion It gives a reddish-brown colouration 
with feme chloride, and appears to contam 
three hpdroxyl groups, as it yields tn-acetyl 
and tn-benzoyl derivatives On bromma- 
tion in chloroform solution m the cold, it 
gives a crystallme bromo-compound which 
analyses for a mono-bromo denvative It 
does not give a phenyl hy^rasone 

Archuun is msoluble in dilute sodium 
bicarbonate solution, but dissolves m dilute 
sidutions of caustic allcahes with a red 
colouration and is preapitated out un¬ 
changed on acidification of the solution It 
is optically inactive It does not contam 
any methoxy group, and fails to give a 
phenyl hydrazone. It gives a reddish-brown 
colouration with feme chlonde m alcohohe 
solution and appears to contain two hvdroxyl 
groups as it jaelds di-acetyl and di-benzoyl 
omvatives 

Archicme readily dissolves m dilute so¬ 
dium bicarbonate sblution to a bluish-green 
solution whKh deepens on keeping With 
dilute caustic alkalies it gives a blood- 
red colouration. It gives an evanescent 
greenish-blue colouration changing to dirty 


green with ferric chlonde in alcoholic 
solution 

The results of further studies m the che¬ 
mical constitution of these compounih will 
be dealt with m a subsequent communica¬ 
tion 

Experimental 

2 kg of thej^wdered drug were soxhletted 
with ether The concentrated extract which 
showed a deposit of crystals was krat m the 
refrigerator for a few days, and the crude 
colourmg matter (40 gm) which ciystal- 
lized out was filter^ and vnsshed with small 
quantities of ether The mother liquors were 
purified by precipitating extraneous im- 
punties with petroleum ether The yel- 
lowish-red clear filtrate, on concentration 
and coohng, yielded a second crop of the 
colounng matter (30 gm) The residue 
left over after the removal of the solvent 
from the final mother liquors was extracted 
with hot water and the aqueous solution 
repeatedly shaken out with ethyl acetate 
after saturation with sodium chlonde The 
ethyl acetate solution on concentration and 
coohng yielded crude archicme Hie crys- 
talhzate of the colounng matter was sepa¬ 
rated into archm and archmm through 
extraction with hot benzene The benzene- 
insoluble residue mainly consisted of crude 
archin while the benzene solution on con¬ 
centration and coohng gelded crude archmin 

Archtn — The crude product obtamed 
above after repeated ci^talluation from 
ethyl acetate finally gave pure archm in the 
form of orange-red needles meltmg at 248X 
It is msoluble m petrol ether, spanngly 
soluble in ether, and soluble m ethyl acetate, 
acetone and methanol m the hot Found 
C, 66 2, H, 3*7, OCH, (after Zeissel), ml, 
M W ( Rast), 256, Cj.Hi,0( requires C, 
66 7 , H, 3 7 per cent, M W, 270 

Tn-acetyl-ardun, Ci 4 H 704 (tfH*COO), — 
0 35 gm of archm was heated with 8 c c of 
acetic anhydride and 1 gm of fused sodium 
acetate on the water bath for 5 hr On 
dilution with water, the acetyl denvative 
preapitated out from the reaction mixture 
After repeated crystallization from ethyl 
acetate, it was finwy obtained in the form 
of yellow needles mating at 197”C., yield, 
0 3* gm Found C, 63 5 , H, 4*2, 
requires C, 63*6, H, 4 2 per cent 

0 1 gm of the acetyl denvative on treat¬ 
ment with 1 cc of concentrated sulphonc 
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acid and subsequent dilution gave back 
archin 

Trtbenxoyl-archtn, Ci|HyOt(C«HiCOO)a — 
0 35 gm of archin was dissolved m 40 c c 
of 10 per cent aqueous caustic potash solu¬ 
tion, and to the cooled solution 4 cc of 
benzoyl chloride were added in »nall lots 
with constant shaking The benzoyl deri¬ 
vative wluch separated out as a sticky paste 
was extracted with ethyl acetate The ethyl 
acetate solution was washed with water, 
dned over anhydrous sodium sulphate and 
concCTtrated on the water bath The con¬ 
centrated solution on coolmg gave the 
benzoyl derivative m the form of lemon- 
yellow needles melting at 190X Found 
C, 74 6 , H 41 CagHnOg requires C, 74 2, 
H 4 1 per cent 

Mono bromo archtn, CuHgOgBr — 0 299 

S of the substance m 50 c c of dry chloro- 
m was titrated m the cold against 5 
per cent bromine solution m the same 
solvent Bromine was found to be m excess 
after the addition of only a few drops of the 
bromine solution 4 c c of the bromine 
solution were added and the reaction mix 
ture was kept m the cold overnight when a 
reddish orange crystalline preapitate sepa 
rated out (m p 270X) The bromo 
derivative was spanngly soluble m ether 
and fairly soluble in acetone, ethyl acetate 
and alcohol in the hot On crystallization 
from alcohol it was obtained in the form 
of orange-yellow needles showing the same 
melting pomt as the uutial crystallizate. 
yield, 0 30 gm Found C, 51 6, H 2 6 
Br, 22 7 C|gHgOgBr requires C 51 6, 
H 2 6 , Br 22 9 per cent 
Archintn — The crude product (m p 
162°C) obtamed from the benzene extract 
of the total colouring matter was repeatedly 
extracted with ether and the ether-insoluble 
residue meltmg at 167®-72®C was subjected 
to repeated fractional crystallization from 
benzene when it finally yidded pure archmm 


in the form of golden-yellow needles (m p 
197-C) Found C, 70 9, H, 44), OCH, 
(Zeuael), niI,MW (Rast), 256 , 
requires C, 70 9 , H, 3 9 per cent, M W, 
254 

Dtacelyl-archtmn, CjgH,0| (CHgCOO*)! — 
0 35 gm of archinm was heatra on the 
water bath with 10 c c of acetic anhydnde 
and 1 gm of fused sodium acetate for 8 hr 
On dilution with ether the acetyl denvative 
preapitated out as a reddish-y^w crystal¬ 
line powder Repeated crj^tallization of 
this material from acetone yielded the 
diacetyl denvative as lemon-yellow silky 
needles melting at 206°C , yidd, 0 4 gro 
Found C, 66 6 H, 4 5 , requires 

C, 66 3 , H 4 3 per cent 

Dtbentoyl archtmn, C||HgO|(CgH|COO)g — 
0 4 gm archinm was di^lved m 40 cc 
of 20 per cent aqueous potassium hydroxide 
and to the cooled solution 8 c c of benzoyl 
chlonde were added m small lots with occa¬ 
sional cooling and constant diakmg The 
resulting benzoylated product was extracted 
with ethyl acetate and the ethyl acetate 
solution after washmg with water and 
drying over anhydrous sodium sulphate was 
freed of the solvent on the water bath The 
residue after a few crystallizations from 
ether and acetone yielded the benzoyl den¬ 
vative melting at 209T yield 0 4 gm 
Found C 74 0 , H, 4 2 tfgH|gOg requires 
C, 74 2, H, 4 2 per cent 

Afchwne — Auer a few crystallizations 
of the crude product (mp ^6X) from 
ethyl acetate, archicme was finally obtamed 
in the form of colourless broom like aggre¬ 
gates of needles meltmg at 257°C It is 
spiannglv soluble m ether and petrol ether, 
soluble m water and ethyl acetate m the 
hot. and readily soluble m acetone, methanol 
and alcohol In 1 per cent alcoholic solution it 
showed Found C. 49 7, 

H. 3 5. OCHg (Zeissel), ml, C„H„Ogg 
requires C, 49 7 , H, 3 4 per cent 
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Viscosities of Liquid Mixtures of Resinols 
with Mineral & Vegetable Oils 

H H MATHUR, J S AGGARWAL & S SIDDIQUI 
Chemical Laboratories, C S I R , Delhi 


TIm nlatlon between viscosity and com¬ 
position of liquid mixtures containing resinols 
and mineral or vegetable oils has been stodled 
The characteristics of the viscoslty-concsn- 
tradon corves are attributed to the phenolic 
Iwdroxyl groups present in anacai^l and 
bhllawanoC the pnndpal constituents the 
cashew and Uillawan shell liquids used in 
these studies. The vlscosltlea ci mixtures of 
castor oil with other vegetable oils are Influenc¬ 
ed by the presence of the hydroxyl group In 
ridnoleic add. 


I N the course of our investigations on 
the formulation of postal stamping 
and allied inks^, it was noted that the 
addition of cashew shell liquid stabi¬ 
lized the dispersion of carbon black in oily 
vehicles, and that while it appreciably 
reduced the viscosity of mmeral oils, it had 
an opposite influence on the viscosities of 
v^etable oils A quantitative study of the 
viscosities of mixtures of resinols like cashew 
and bhilawan shell liquids and mineral and 
vegetable oils was undertaken The results 
obtained are reported m this communication 
The changes m viscosities of liquid mix¬ 
tures m relation to the viscosities of com¬ 
ponents have been studied by vanous 
workers* ** In the present mvestigation, 
it has been found that the viscosity curves 
of mixtures of cashew shell liquid or bhila¬ 
wan shell liquid with mineral ous of identical 
viscosities show nununa at 40 per cent 
concentration of the resinol When vege¬ 
table oils are substituted for mineral oils 
in these mixtures, the curves show maxima 
m the neighbourhood of 60 per cent con¬ 
centration of the resmols Viscosity-con- 
cratration curves of mixtures of mmeral 
oils and vegetable oils (without the addition 
of resmols) show, on the other hand, no 
minima or maxuna Mixtures of castor oil, 
which contains an alcohohc hydroxyl group 
m Its predominant constituent acid, and 
other cmnmon vegetable oils, show a some- 
sidiat anomalous behaviour 


Experimental 

The two resinols mvestigated were com¬ 
mercial heat-expelled cashew shell liquid and 
solvent-extracted bhilawan shell hqu^ The 
former consists mainly of the decarboxyla¬ 
tion product of anacardic acid, which is a 
salicylic acid denvative with a CuHtf un¬ 
saturated chain, and constitutes neariy 90 
per cent of the juice naturally occumng 
in the cashew nuts**»** The solvent-ex¬ 
tracted bhilawan shell liquid** consists mamly 
of a catechol denvative with a similar 
C|gHgf straight side chain m position 3 

Suitable blends of mmeral oils and vege¬ 
table oils were prepared The vegetable 
oils were blown at 120X to the viscosities 
of the resmols These oils were mixed 
with the resmols in varying proportions by 
volume, and the viscosities of the mixtures 
determmed by an Ostwald's viscometer at 
40°C The values in kinematic units were 
plotted agamst the concentration of the 
components 

1 Cashew Shell Liquid Mineral Oils — 
The viscosities of mixtures of mmeral oil 
blends (viscosities 114 0 cs, 113 8 cs , 
and 112 5 cs at 40X) with vaiymg pro¬ 
portions of cashew shell bqmd (viscosity 
112 2 cs at 40X), are given m Fig 1 
The rate of fall in viscosity decreases with 
increasing concentration of cashew shell 
liquid, a 16 per cent decrease being reached 
at a concentration of 40 per cent cashew 
shell liquid At higher concentrations, a 
rise m viscosity is observed 

2 Bhilawan Shell Liquid Mineral Oils — 
Two difierent samples of bhilawan shdl 
liquid were used One sample was obtamed 
by extractmg mcised nuts with low boiling 
petroleum ether and distilling off the solvent 
(finally in vacuo ) The hquid had a visco¬ 
sity of 221*6 cs The viscosity-concentra¬ 
tion curve dtitained with mixtures of this 
Adi liquid and a mmeral oil (Viscosity 
222*1 C.S ) is reproduced m Fig 2 A more 
viscous sample of bhilawan Aell bquid 
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VOtUMC % CASMfW SHELL ClQUfO 
1 — Cashew shell liquid mineral oils 


consisting of castor oil, 58 parts ; groundnut 
oil, 42 parts, viscosity 112*8 cs. and 
ca^cw ^ell liquid (viscosity 113 z c s) 
were detemuned The results are repre¬ 
sented graphically in Fig 4 

In contrast to the re^ts obtained with 
mineral oils, the viscosities increase with 
increasing concentration of the resmol to a 
maximum value and then fall The maxi¬ 
mum m all the cases studied is reached at a 
concentration of** 60 per cent cashew shell 
liquid 

4 Bhilawan Shell L%qu%d Vegetable Oil — 
Mustard oil blown at 120°C (viscosity 



VOLUm X BMLAmH EHtLU LIQUID 

Fig 3 — Bhilawan shell liquid mineral ( 


VOLUNr H SHfLAWN SHELL LIQUID 

Fig 2 — Bhilawan shell liquid mineral oil 

(viscosity 369 6 c s) was employed in the 
second set of experiments The viscosities 
and specific ^vities of mixtures of this 
liquid with mmeral oil (viscosity 368*6 c s) 
are represented m Fig 3 
3 Cashew Shdl Liqmd Vegetable Oils — 
Groundnut and mustard oils were blown 
at 120°C to visoosities 103*4 c s and 101*5 
cs respectively The cashew shell liquid 
used had a viscosity of 102*8 c s The vis¬ 
cosities of mixtures of a vegetable oil blend 
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VDLUHr 9* CA6HSW SHItL LfQiHD 

Fio 4 —Cashew SHELL LIQUID vkostablb oils. 





11ATOU& «l V19C06IT1BS OF LIQUID MIXTURBS OF RBSIKOLS 


■f*- 


3854 c.8.) and Unlawan shell taqud (vu- 
conty 3^'l c s) were onj^oyed The 
viaconty-concentration curve ( Fig 5) shows 
a maximum at a ccmcentration of 60 per 
cent bhilawan shell liquid, the maxunum 
increase m viscosity b^g about 69*5 per 
cent The sp gr curve does not show any 
smulanty to the viscosity-concentration 
curve 

5. Mixtures of Mineral Otis & of Vegetable 
Otis — The viscosity concratratlon curve of 
mixtures pf two mmeral oils of identical 
viscosity IS not a straight Ime ( Fig 6) 
This IS also true of mixtures of vegetable 
oils. Blown groundnut oil was mix^ with 
mustard oil of approximately the same 
viscosity in different proportions and the 
viscosities of the mixtures determmed The 
results are represented m Fig 7 

6 Castor Oil Mustard Oil — Tlie visco¬ 
sities of mixtures of castor oil (viscosity 




FlO 6 — llmSBAl. OU WNBBAL OIL 



Fio 7 — Groundnut oil mustard oil 



Fto 8 — Castor oa mustard oil 


281 5 c s) and blown mustard oil ^ viscosity 
285 9 c s) are shown graphically in Fig 1 
The viscosity-concentration curve shows 2 
minima at 30 and 60 per cent concentratioas 
of castor oil 

Discussion 

The viscosity-concentration curves of resi- 
nols with mineral od blends show mmima 
at the same percentage concentration of the 
components The decrease in viscosity m 
these cases can be attributed to the presence 
of phenohc hydroxyl groups m the shdl 
hqiuds Dunstan and Thole* have pomted 
out that hquids containing such groun are 
highly associated m the pure state when 
dissolved in neutral solvents, they are ap¬ 
parently dispersed 

The viscoaty curves of mixtures of reai* 
nob with vegetable oib show maxima at 
60 per cent concentration of resbuds As 
both components contam polar groupings 
and are unsaturated in character, the 
formation of mteimolecnlar aggrsgates is 
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favoured This accounts for the observed 
nse m viscosities 

These conclusions are supported by the 
observation that the variation in the vis¬ 
cosities of mixtures containing bhilawan 
shell liquid is nearly two tunes that observed 
in mixtures contaming cashew shell liquid 
The former contains bhilawanol with 2 
phenolic mups, while anacardol present in 
cashew shell liquid has but one phenobc 
group 

Mixtures of mineral oils and of vegetable 
oils { Figs 6 and 7) behave differently The 
behaviour of vegetable oil mixtures contain¬ 
ing castor oil is somewhat different ( Fig 8) 
Further work is necessary to explain the 
variations observed, but the presence of the 
polar grouping m ncinoleic aad, the mam 
constituent acid of castor oil, suggests an 
explanation 
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Investigation on Indian Radioactive 
Minerals : II — Allanite 

S K NANDI & D N SEN 

Dept of Chemistry, University College of Science & 

Technology, Calcutta 


The fdrmnla ( Ga, Gb )«( Al, F«, Mg ), Si« 
( O, OH )ja has been assJgasd to the radio- 
active mineral **aUaiilte" on the baele of 
quantitative chemical anelyels. The geological 
age of the mineral haa alao bean daterminad. 

A LLANITE or orthit is widely dis¬ 
tributed in nature, occumng in 
pegmatitic veins in granites, syenites, 
many acid volcanic and hypabyssal 
rocks, in limestone and magnetic iron ores 
The composition of the mmeral is highly 
variable, and to explain this variation, Gold¬ 
schmidt suggested that most orthits are 
similar to solid solutions. The mmeral occurs 
in India in large quantities in Bihar, 
Tipper collected the mineral from Sankara 
mica mme, Nelloie district, Madras In this 
laboratory*, a specimen of the mineral from 
Bahea, two miles east of Tatisilwai on the 
B N , was previously analysed and its 
geological a« determmed With a view to 
determine the chemical composition, a com¬ 
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plete chemKal analysis of a specimen collect¬ 
ed from the same Iccality was undertaken 

Method of Analysis 

The sample was crushed tosmall fragments, 
selected pieces were purified by repeat¬ 
ed decantation with water and treatment 
with very dilute mtne acid and finally waah- 
mg with distilled water The purified mmeral 
was powdered and passed through ZOO-mesh 
The method of analysis is given m Sdieme I 

In a sqiarate portion of the sample, 
phosphorus and manganese were estimated 
following the procedure given in Scheme II 

For the determination of ferrous iron, 
small pieces of the mineral were decomposed 
by heating with hydrochlonc and hydio- 
fluonc aci& in a current of carbon dioxide 
and cooled Bone aad was added and the 
solution titrated with standard potaasinm 
dichromate solution with diphenylainine 
sulfdionate as internal indicator 
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KANDl INVBStlGATIOM ON 

As the lead and uranium contents of the 
mineral were expected to be very low, 
portions as large as 10 gm were for 
their detemnnations An outline of the 
procedure is descnbed in Scheme III 

The water of constitution of the mineral was 
determined by Brush and Penfield's method* 

Cenum was estimated in the solution of 
the cenum earths by oxidation with potas¬ 
sium persulphate in presence of silver mtrate 
m 5 per cent HtS 04 medium and titratmg 
the j^Uow solution with standard fenpus 
ammoniunl sulphate solution using o-phe- 
nanthrolme-ferrous complex as mdicator, 
after the decomposition of excess persulphate 

For the determmation of praseodymium, 
neodymium, samanum and lanthanum, the 
rare earths were obtamed as oxalate, the 
cenum earth group was separated by the 
double sulphate method From the cenum 
earths, cenum was precipitated as cenc 
hydroxide by zinc oxide method, the bulk 
of zme and manganese were then separated 
from the rare earths by double precipita¬ 
tion of the rare earth hydroxides with 
ammonium chlonde and ammonia The re¬ 
maining zinc was removed by H,S m mono- 
chloro-acetic acid and s^ium acetate 
medium The rare earths thus freed from 
cenum. zme and manganese were precipitated 
as oxalate and converted to nitrate 
Pr, Nd and Sm were estimated m the 
nitrate solution by measuring the transmit- 
toncies of the solution with a photo-electnc 
colorimeter Transmittancy-concentration 
curves were obtained for the mdividual 
rare earths at wavelengths where there was 
a maximum absorption free from inter¬ 
ference The contents of the rtffc earth 
fractions in the mineral were determined 
from the loganthmic transmittancy-concen- 
tration curves Hie value of hmthanum 
was obtained by difference 

A duplicate analysis of the mineral was 
earned out and the mean values ore given 
m Tables I and II. 

Chetmeal Formula —From time to time 
vanous formulae had been given to the 
mineral Groth regarded it as a basic salt. 
R^(OH) RV S^O„ of the acid H,SiAi 
Marble* consktoea it to be a basic ortho- 
sihcate dmilar to epidote but with Ca partly 
replaced by ferrous iron and manganese, 
aluminium and feme iron partly replaced 
by the cenum earth metals. Ce, In, La. 


1N13IAN RADIOACTIVE MINERALS 


TABLa l-nANALTSU OT AUANITB nOM BAHIA 


% 

gs 

SS 17 

14 W 

UgO 

0 13 

FeO 

8 OG 

FejCl, 

B 05 

A1,0, 

Sk^o. 

10 03 

14 t& 

Ev/>, 

0 3 

ThO, 

U 53 

•no- 

MnO 

0 32 

0 S3 


0 16 

0 10 

Na.O 

PbO 

0 14 

D 02 


0 UU 

H,0 

0 05 

Total 

00 44 

Pb ratio 

0 12 

TABLE n->ANALYStS OT GBJUTB BARTHS 


% 

ssfd. 

Pr|0| 

0 8 

3 0 
£ 5 

Sni.Oa 

La*0. 

2 1 

1 3 


and in small amounts by those of the yttnum 
earth group, Y, Gd, etc Takuba and 
Ukawa* gave a formula. Ca,(A10H) (Al, Ce, 
Fe), (S1O4), A similar formula. (FeOH) 
(Ca. Mg. Mn. Fe». Sn. Ti), (AI, Fe»*. 
R E ) 8 Si 40 ^i had also been given by other 
workers On the basis of isomorphous re¬ 
placement of 10 ns having ionic radii of the 
same order, the formula of a fresh orthit 
was r^resented by Machatschki* as (Ca. Ce), 
(Al, Fe, Mg), Si,(0, OH)i, Our analysis 
agrees with the above formula, where rare 

o o 

earths having ionic radu 1 1A-1*3A have 

a 

replaced calcium of ionic radius 1*06A and 

o 

not aluminium (0 57A) 

Age of the Mineral 

Several determinations of lead, uranium 
and thonum gave almost identic^ values 
The geological age of the nuneral was cal¬ 
culated from the mean values of lead, 
uranium and thorium by Holmes and 
Lawson’s modified formula 

^*"“U4-0*38Th “ 2 3 ) 

Pb 

where X =« 1 155 Xy + 0 38Th 

The age of the mineral was found to be 
830 milbon years, showing that the mineral 
belongs to the upper Prescambnan era. 

Our grateful thanks are due to I^f P. B 
Sarkar for his keen mterest m this work 
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and to the CouncO of ScientlSc & Indus- 
tnal Research, for financial help 
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Studies in the Fermentation of Carbohydrates 
by Yeasts — Part I ( Saccharomyces ) 

T N RAMACHANDRA RAO & V S KRISHNAMACHAR 
Indian InsMuU of Sctence, Bangalore 


The fermentation of 22 carbohydrates by 
10 apedee of Saccharomyus from the National 
Collection of Type Cultures has been Inveed- 
(ated The results of these studlee have been 
tabulated None of the yeasta ferment arabl- 
nossi xylose and rhamnose, lactose. OlycoOen, 
starch, InuUn, dextrin and glycogen. All the 
yeasts ferment glucose, fructose, mannose, 
sucrose and maltose. Most of these ferment 
galactose RafBnoae Is partly fermented 
by alL Only a few of the yeasts ferment 
a*methyl glucoalde and p>methyl glucoslde. 

I N a number of genera of yeasts, the 
species are identified by their abibty to 
ferment particular sugars While the 
pentoses are not generally fermented 
by yeasts, the mono-, di- and tn-hcxoses 
are readily fermented 
The fermentation of raifinose occupies a 
special place in Stelling-Dekker’s system 
of classification* Some yeasts split this 
tn-sacchande to fructose and melibiose, 
fermentmg the fructose, i e " two-thirds 
of rafiinose” Other yeasts completely 
hydrolyse rafifinose to its component mono¬ 
saccharides and are said to ferment raffinose 
completely This procedure provides a 
means of classifying yeasts 
According to Mrak and Phaf!*, the fer¬ 
mentation of trehalose was always wparent 
in Duriiam tubes but not always in Ein- 
bom tubes even after shaking Bouthilet 
and co-workers* have shown that the fer¬ 
mentation of trehalose is significant from 
the taxonomic aspect 
Skinner* used mehbiose fermentability 
for classifying yeasts 
Kluyver formulated certain generaliza¬ 
tions concenung sugar fermentations by 


yeasts, which were restated by Stellmg- 
Dekker and are referred to by lAngeron and 
Guerra as the Kluyver-Dekker laws (i) a 
yeast which cannot ferment glucose cannot 
ferment any other sugar, (ii) a yeast which 
can ferment glucose can also ferment fructose 
and mannose, and (ui) a yeast cannot fer¬ 
ment both lactose and maltose 
These broad generalizations have many 
exceptions among yeasts, and today we 
know of yeasts which can ferment both 
lactose and maltose More recently the 
work of Gottschalk* has drawn attention to 
the problem of " direct ” fermentation of 
di-sacchandes by yeasts The work of 
Wmge and Roberts* indicates that the 
fermentative ability of yeasts is determined 
by single genes which tiehave m accordance 
with the prmaples of Mendelian s^regation 
and that genes of different strengths are 
mvolved for each enzyme 
Lindenen, Lind^ren and Spiegelman* 
have built up breeding stocks of yeasts which 
are differentiated by their ability to ferment 
galactose, maltose, sucrose, mehbiose, raffi¬ 
nose and a-methyl-glucoside Many com- 
bmations of gene-controlled fermentative 
abihties, which have not been hitherto 
descnbed, have been produced by hybrid¬ 
ization The cntena of gene control is 
based on the fact that when a large number 
of tetrad.^ are isolated from a hybrid, two 
cultures from each tetrad are fermenters and 
two are non-fermenters. These workers have 
demonstrated the idle of adaptative enzymes 
m Saecharomyces eeremstae which ferments 
galactose and Saccluromycot cnritbergensu 
which ferments mehbiose. 
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ItAUACHANDRA RAO 9i mS FERUENTATlOK OF CARBOHYpRATES BY YEAST 


The mvestigati<ms in thu laboratory were gm 

Initiated to a^y the sugar fermentation of Autolysed yeast extract . 2 

yeasts maintained m the Naticmal Collection Peptone ( Difco-Bacto) 3 

of Type Cultures The following caibo- KH^POa 2 

h)rdratca were tested Mg ^4 7H|0 0<25 

Mono-^accharuies — Arabinose, rhamnose, Cdaum chloride 0*13 

xylcm, glucose, fructose, galactose and Sodium lactate 1 c c of 5 per 

mannose cent solution 


Dt-sacchanies — Lactose, sucrose and mal- 4 5 to 4*8, total volume, 1,000 cc 

tose The cultures were moculated mto 2 5 c c 

PtAy-sacchandes — Raffinose, melisitose, media contamed in test-tubes (75 mm x 

stanch, muhn, dextrin and glycogen 10 mm) Each test-tube contained an 
AlcohoU — Mannitol and dulcitof inverted insert for gas (25 mm x 5 mm ) 

Glucosides — Amygdahn, a-methyl-gluco- The tubes were incubated at 28X and the 
side, 6-methyl-glucoaide and salicin gas evolved was read at the end of 24 hr 
Matmals & Methods — The yeast strains by measuring the length of the gas column m 
from the National Collection of Type Cul- theinsot The results are recorded in Table I 
tures were plated out (dilution method) Coac/imoHs — Certam conclusions can be 
Well-developed colonies were marked and drawn from the recorded results for fermenta- 
IranMerred on to wort-agar slants Inocula tion and gas formation 
were prepared by transferring a loop of 1 None of the yeasts examined fermented 
yeast to normal salme, washing thnce and arabtnose, xylose and rhamnose According 
centrifuging and resuspending it in saline to the hterature Saccharomyces thermant^ 
The tumidity was kept constant for each turn ferments arabinose and xylose, Lind- 
organism and mocula amounting to one- ner's Saccharomyces ladw\g%% is also reported 
tenth the media were used to ferment the pentoses 

Media — The media were those of Lmde- 2 All the yeasts ferment, to an almost equal 
gren and Spiegelman, consisting of 2 per cent degree, glucose, fructose, galactose and man- 
desired carbohydrate plus the foUowmg nose, showing certam common enzyme systems 


TABLE I — rUlMENTATlON OF GAMOHYDRATES BY SACCHAROMYCES 
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3 Among the di-saccharides studied, lac¬ 
tose ts not fermented by any of the yeasts, 
sucrose and maltose are vigorously fermented 

4 Of the poly-sacchandes, only raffinose is 
generally fermented (in varying degrees) and 
only Saccharomyces carlshergens%s ( N C T C 
3062) completely ferments it The partial 
fermentation is due to the fructose fraction 
being fermented, the mehbiose remaming 
unfermented N C T C 3062 is a mehbiose 
fermenter also 

5 The yeasts do not act upon glycogen 
Glycogenase is an mtracellular enzyme and 
glycogen is not able to pass through the cell 
membrane 

6 None of the yeasts examined ferment 
starch, inulm and dextrin Previous workers 
have reported that Saccharomyces exigus, 
Saccharomyces acelosihyltcus, 5cAizo saccha¬ 
romyces pombe and Schtzo saccharomyces 
ociosporus ferment starch 

7 In the case of glucosides, Fisher and 
Thierfelder have shown that some yeasts are 
able to spht a-methyl-glucoside into methyl 
alcohol and glucose Among such yeasts 
are Saccharomyces ociosporus, Saccharomyces 
pombet Saccharomyces meUaci, the yeasts of 
Logos, the yeast of Frohberg and certain 
yeasts of Saaz Among the yeasts studied by 


us, Saccharomyces carlAergensis ( N C T.C. 
3062) ferments a-methyl-glucoside and Sac¬ 
charomyces (N C T C 3063) ferments salidn 
8 Hency and Auld have shown that 
emulsm exists m yeasts which act dpon 
p-methyl-glucoside Among the yeasts 
studied by us, N C T C 3061, N C T C 3062 
and N C T C 3063 ferment fl-methyl-gluco- 
side feebly, and at the end of nearly a week 
Our grateful thanks are due to Mr M 
Srcenivasaya for his guidance and to the 
Council of Scientific & Industrial Research 
for financing a research scheme of which this 
work forms a part Our smeere thanks are 
also due to the Director, Indian Institute of 
Science, Bangalore, for providing facilities 
for this investigation and for his kmd interest 
m this work 
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Studies on Shark Liver Oil: III — Deodorization 


S M PATEL & A SREENIVASAN 

Deparimeni of Chemical Technology, University of Bombay 


The odour of shark liver oil Is reduced by 
sefluzlng up the oil dissolved In absolute alco¬ 
hol or propylene glycol with eklm-mllk powder 
or gum tragseanth. Solvent fmctionstlon 
of the liver oil with groundnut oU effects a 
quantitative extraction of vitamin A, and the 
solution thus obtained le nearly free from 
fishy odour The groundnut oil extract has 
been subjected to cycUc distillation to obtain 
vitamin A concentrates 

T he higher vitamm A potency of shark 
liver oil as compared to cod liver oil 
IS offset by its more offensive smell, 
and deodonzation has become a vital 
problem of the shark liver oil mdustry 


Concentration of the vitamin by saponifica¬ 
tion' and cychc distillation* effect only 
partial deodonzation Other processes in- 
volvmg neither of these procedures have 
been suggested, and because of their simpli¬ 
city in operation as well as low cost, they 
ment study 

The use of dned tomato pulp*, or other 
vegetable meal such as cotton seed, corn 
gluten or soya bean*, skimmed milk and 
butter milk powders, cheese, dried milk 
whey or powdered whole milk*, activated 
phosphates of multivalent metals m non¬ 
polar solvents*, etc , have been advocated as 
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deodorising agents Their use may be 
combined with othet well-known r^ing 
processes More recently fractionation and 
deodorization of fish hver oils have been 
brought about by the use of solvents^ ^ 
Deodorization procedures by deaeration 
at high temperatures and m vacuum have 
also been covered by patents^^ 

The hterature in resp^t of these processes 
has not been accessible, the results claimed 
appeared to be well worth examination A 
few trials were undertaken in our laboratories 
on the deodonzation of shark hver oil and the 
results obtamed are presented m this paper 

Experimental 

Deodcnxaiton by Adsorbents 

1 Dried Skim-milk Powder (cml ) — SO gm 
of shark hver oil were dissolved m 50 c c of 
solvent (abs alcoholp propylene glycoh 
carbon tetrachlonde. benzene, acetone or 
petroleum ether) m a 250 c c round-bottom 
flask by gentle wanning 1 gm of dned 
skim-nrulk powder was ^ded and the con¬ 
tents stirred up The mixture was refluxed 
for 2 hr over a water bath at SOX m an 
atmosphere of carbon dioxide The contents 
of the flask were then cooled and the oil 
filtered through a cotton plug The solvent 
was distilled off under vacuum The results 
obtained with alcohol and propylene glycol 
as solvents were satisfactory In other 
cases, the oil retamed the residual odour of 
the respective solvents, this being especially 
marked with petroleum ether The loss in 
vitamm A was c 1 per cent m all cases 

2 Gam Tragacanth-^ The procedure was 
similar to that with (1) above The product 
obtained, usmg alcohol as solvent, was as 
good as that with milk powder Loss m 
^tamin A was c 0 5 per cent 

3 Formaldehyde Treatment — If used alone 
as in (1), formaldehyde toned down the 
fishy odour, but it imparted to the oil its 
own characteristic irritating odour which 
could not be wholly eliminated by treatment 
with dned skun-milk powder Vitamm A 
loss was c 1*5 per cent 

4. Molasses — Molasses and the hver oil 
(1*1) were mixed up by warming The 
mixture was heated lor 2 hr over a water 
bath at SOX m an atmosphere of carbon 
dioxide The flask vras allowed to cool, 
and the oil decanted off The odour of the 
oil was masked considerably The oil had 
a b ro wn colour, which could be removed by 


idiakmg with hot water, but this treatment 
resulted m the reappearance of the fishy 
odour Vitamm A loss was c 2 25 per cent 

5 HU Water Treatment or Steaming — 
Boiling water was mixed with an equal 
volume of oil, emulsification being prevented 
by addmg a few drops of alcohol and some 
common salt The washing was repeated, 
and the oil after three washings was de- 
Wdrated with anhydrous sodium sulphate 
There was a shght improvement in the fishy 
odour Vitamin A loss was c 3 per cent 

Passing steam into the oil effected a slight 
improvement at the end of 2 hr Steammg 
under reduced pressure obviated emulsion 
formation Deodonzation was shght Loss 
of vitamm A was c 5 per cent 

6 Soured Milk ( Curd ) — Fresh curd was 
mixed with the hver oil m equal proportions 
In a few tnais alcohol alk> was used as 
solvent for the oil The procedure was the 
same as m (1) Emulsification was observed 
m all cases The oil which separated out on 
standing was cloudy, and there was little 
improvement m the odour Vitamin A 
loss was c 3 per cent 

Mathew H al ** have observed that oil 
dcodonzed by agitation with fermenting milk 
or toddy remamed bland for several months 

7 Tomato Pulp & Residue from Germinat¬ 
ed Groundnuts — The residue from shced 
tomatoes after pressing out the juice was 
dned in vacuum and powdered The powder 
(2 gm) was mixed with the oil (100c c) and 
shaken m a mechanical shaker There was 
little improvement in the odour Refluxmg 
with absolute alcohol brought about a notice¬ 
able improvement, but the oil was coloured 
brown Loss of vitanim A was c 0 5 per cent. 

Similar results were obtamed with the 
press meal from sprouted groundnuts, 
the separated oil was cloudy 

Sotyent Extraction 

The solvents used were refined ground¬ 
nut oil, paraffin oil, alcohol, acetone and 
propyl alcohol m the proportion of 1 part 
of oil to 1, 2 and 3 parts of solvent The 
oil was sh^en up with the solvent and the 
mixture frozen The solvent was recovered 
by fractional thawmg“ Where the rate of 
oil to solvent was 1 1, the separation of 
solvent layer was difficult and the extraction 
of vitamin A was incomplete The separa¬ 
tion was satisfactory when the proportion of 
oif to solvent was 1 3 Among the solvents 
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examined, groondnut oil rave the best 
results Ah^lute alcohol and fmpyl akohed 
extracted 9 per cent and 11 cent respec¬ 
tively of the vitamin A ester of the oil; 
separation of solvent from mixtures contain¬ 
ing acetone or paraffin oil was difficult 
Grounded Oi/ — 1 part of shark hver oil 
was mixed by warming with 3 parts 'of 
groundnut oil, and the mixture frozen by 
storage m an ice chest for 24 hr The 
groundnut oil phase could be separated by 
controlled thawing, the frozen mass being 
thawed till about 75 per cent of the mass 
was m the liquid state The groundnut oil 
layer was sep^ted by decantation and cold 
pressing The oil solvent extracts vitamm 
A quantitatively, and the solution had less 
of the fishy odour The results obtained 
are summarized in Table I 


TABU l — aOLVBNT BXTRACinON OF VITAMIN A 
FROM SHARK UVBR OIL 

QuAirrmii Sample 1 Sample S 

Shirk liver oil Uken, fm 175 ISO 

Potency, I U /gm 28 000 15,000 

Total potency. I U 40.00 000 27,00 000 

Cfioandnut oil added, gm 526 540 

Gromidnut oil phoie 510 580 

recovered, gm 

Potency, 1 U/gn 0 025 5.000 

TMil potency, 1 U 40,00,750 20,50,000 


after dilution with mert vegetaUe oik. If 
the potency of the original oU is of the order 
of 30,000-40,0001 U /gm , the dduted product 
will still correspond m strength to imported 
vitamm A concentrates whose potencies 
range from 10,000 to 15,000 I U /gm But if 
the ongmal shark hver oil has a potency of 
20,000 I U /gm , the final product will have 
a strength of only 6,000-8,000 IU /gm 
1 gm of this product will be suffiaent to 
meet the daily requirement (5,000 I U ) of 
an adult The method has much to recom¬ 
mend itself for practical adoption 
Cydic D%si%llai%on ojGfounin^ Otl SoluHon 
of VUamtH A — It has been observed* that 
cychc distillation yields a product which is 
comparatively less odorous than the starting 
oil Further, the effiaency of fractionation 
IS likely to be higher if groundnut oil cany- 
ing the vitamin A is subjected to cvehc 
distillation rather than the ongmal shaik 
hver oil Several distillations of the ground¬ 
nut oil solution of vitamm A were earned out 
Tjrpical results are presented in Table II 
The groundnut oil solution of the vitamm 
A ester on subsequent cyclization m l^e 
molecular still resulted not only m better 
recovery of vitamm A at the temperature 
range 180^-200X than that obtamed with 


TABLE n —MOLECULAR DISTILLATION OP GROUNDNUT OIL SfMArriON OP VITAMIN A 


Fiaction 

Cycle 

Time 

COLOUE OP OIITILLATE 

Yield 

POTEMCV 

Total 

Total 



iwtll 


ffm 

1 U/gm 

POTBNCV 

POTEBCV, 







1 U 

1 V t FOH 

1 







EACH STAOB 

UndlsUUod oil 



Reddbh brown 

500 

0,815 

48,12,500 

48,12300 

Bolow 180*C 

let 

40 

Yellowbh dull brown 

1 7 

80,000 

2 28.800 



2nd 

40 

do 

3 1 

00,000 

138.500 

438300 

imfmrc 

let 

40 

Brownish yellow 

5 0 

SA500 

18 11,600 



2nd 

80 

Yellow 

3 6 

3,28,816 

11,41,787 



Srd 

SO 

do 

2 0 

3,82,600 

8.45.000 

88,08.887 

800-tire 

lit 

98 

Pel# yellow 

15 8 

40,500 

8,80,000 



2iid 

37 


8 2 

30,000 

2,48.000 

835,000 

narwro, 

let 

88 

Very feJnt yellow 

4S 6 

8,886 

2,70,787 

2,70,787 

ReiMm 



Brown 

412 0 







Total vlumln A recovered 

- 48,04,774 1 U 




iMMplM 2 

UDdEHIled oil 



Reddish brown 

512 0 

5,000 

85,60300 

2530,000 

Below 180-C. 

let 

40 

Yellowish doll brown 

0 0 

11,500 

135300 



tnd 

40 

do 

8 0 

40^500 

1,21300 

236300 

100-200-C 

let 

SO 

Brownish yellow 

5 1 

1,17,000 

5,08,700 



tnd 

so 

Yellow 

8 7 

1,17,000 

432.000 



3rd 

80 

do 

8 0 

1A760 

8.71350 

14,00360 

toor BTC 

let 

SO 

Pale ydlow 

17 0 

22.500 

832300 



2nd 

38 


8 3 

10,815 

1,71387 

138.887 

280-40-C 

let 

87 

Very faint yellow 

48 0 

5,550 

2,68,780 

238,780 

Retldua 



Brown 

408 0 



i 


ToUl vlumln A i B cowr ed ■■ 24,80,767 1 U 


The concentration of vitamin A m the 
extract, which had a bland taste, was onlv 
about one-thud of that m the ongmal oiL 
This IS not a serious drawback as, m practice, 
most brands of shark hver oil are marketed 


the -ongmal sharic hver oil, but also in mom 
complete removal of the residual odour. 
That the effldenev of distillation of vitamin 
A IS considerably mcieased by this procedure 
will be clear from Table III. 


132 





LBTTBRS TO TOE EDITOR 


■-W 


TABU m^DOTUATHM warwwmNCt or 

VITAIIIN A VBOM OHOVNimUT OIL 


OfWMl«htffeUv«roU 
CyuiMd fractioaof 

Abovv, itcriofrc. 

Gnwadnat oU frM 
tkawtedoU 
CT«Uud fraoUoii of 

■bovo, isir-tocrc 


POTSlfOV COKCBimA Hbcovbbv 
I U ftn TIOM t U 

S8^ 

7,W>00 t7 Umet 7S/188 Uklrt 

0.000 

S.U.000 86 UmoB 88/48 Ukha 


worked out The solvent oil extracts vita¬ 
min A quantitatively and the sohition thus 
obtainea is nouiy free from fishy odour. 
The product has been subjected to cyclic 
distillatjon to obtain vitamin A concentrates 
Grateful acknowledgement is made to the 
Director of Fisheries. Government of Bombay, 
for generous supplies of shark liver oil 
samples 


These results are explainable on the 
pnndple of extended distillation Vitamm 
A distilling at the temperature range 180*’- 
200 X is associated with less of the glycende 
fractions of groundnut oil than with the 
shark hver oil The method provides a 
wide field for working with alternate solvents 
and studying the ^filiation efficiency as 
r^aids vitamin A recovery 

Summary 

1 The odour of shark hvcr oil can be 
reduced by refluxing the oil dissolved m 
absolute alcohol or propylene glycol with 
skim-milk powder 

2 A method of solvent fractionation of 
fish liver oil with groundnut oil has been 


REFERENCES 

1 Marcus. J K y Btol Ckem 1928, 80, 9 

2 Patel, S M A Srbbnivasan. K J tc% 

tndustr Res , 1950 9B, 31 

3 Buxtok. L O us Pai. 2,347,462 (1944) 

4 Idem U S Pai 2.353 011 (1944) 

5 Idem US Pat, 2,360,039 (1944) 

6 Idem U S Pai , 2.347.461 (1944) 

7 Solexol Process. 1/5 Po/. 2.3^.968 (1946) 

8 Buxton. L O U S Pai , 2,347,460 (1944) 

9 Idem U S Pai, 2.380,409 (1945) 

10 Dombrow. BA US Po/. 2.380 418 (1945) 

11 Foster-Wheeler Process. B Pai, 5.05,810, 

5 10 852 ( 1939) ft Can Pai , 3.95,855 (1941). 
US Pai, 2,280.896 (1942) 

12 Mathew. P K , Nair, P V, Rahakrishnan, 

T A ft Srbxmulanatham. H Naiure, 
1948. 162, 494 

13 Buxton. L O / Amtr Chem Soc, 1947, 

14, 107 


Letters to the Editor 


EXAMINATION OF INDIAN GOALS 
BY X-RAY DIFFRACTION METHOD 

Attempts have been made by several 
workers to examine coal for its mineral 
constituents by spectrographic methods 
A means of identifying the mmerals un¬ 
ambiguously IS afforded b^ the X-ray 
diffraction method, the superiority of which 
over other methods lies m that it can 
differentiate between mmerals which have 
the same chemical formulae but different 
crystalline structure Nagelschmidt and 
Hicks^ described a technique for the study 
of minerals in coal ash by the X-ray diffrac¬ 
tion method As the compounds present 
in the adi are not identical with those 
present m the coal substance, an X-ray 
diffraction study of unmodified coal should be 
expected to give more precise mfoimation 


The coal sample, C 34, was obtamed from 
Jhana fields, Barakar senes, seams VII and 
VIII combuied The sample was powdered 
and made mto a thick paste with coUoidion 
dissolved in ether A narrow cyhndncal 
stick of diameter less than 0*5 mm was 
made, and this hardened rapidly as the ether 
evaporated The cylmder was mounted on 
the axis of a cyhndncal camera X-rays 
from a Haddmg tube run at about 60 kV 
and 8 to 10 ma were used From the 
measurements of the diameters of the 
diffraction rings in the photograph ( Fig 1), 
the correqwndmg Bragg angle 6 was 
obtamed and the spacinp of the reflecting 
planes d were calculated according to the 
Bragg formula, 

2 i Sm e A. 

where A is the wavelength of the chaiac- 
tenstic radiation (Cu^) In case of 
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Fig I 


broad nngs, the diameters of the edges were 
measured and the spacmgs corresponding 
to the extreme diameters were calculated 
This gives the range within which the 
actual spacing must lie 
Different procelures have been followed 
for the identification of mmerals by X-ray 
diffraction methods One method is by refer¬ 
ence to charts of persistmg lines published by 
Clarke ei al * and the strong hnes in the chart 
bv Mehmel* FoUowmg this method, a chart 
of the strongest Imes of different mmerals 
present in coal according to earher workers, 
particularly by Marson and Cobb^, Gauger 
ei al *, and Ball* was prepared from published 
data, and the minerals identified with the 
help of the chart The spacing of the 
characteristic Imes of different minerals 
whose presence is expected have been 
compart with those of the coal sample 
under examination The mineral, whose 
characteristic lines arc found to agree both 
as regards spacmg as well as mtensity with 
some of the hnes of the sample, is taken to be 
present The results shown m Table I and 


the results of the ash analysis of the same 
coal by Majumder^ ( Table II) show general 
agreement The broadening of some of the 
Debye-Scherrer rings was caused by the 
partial overlapping of lines due to more 
than one mmeral The general lack of 
sharpness was due to the smallness of the 
particle size of some of the mmerals There 
IS, however, some ambigmty due to the 
presence of Ks rays Fuither study of the 
same sample by usmg a nickel filter to cut 
off the Kp rays and a biuer-sized camera to 
get better resolution, X^y studies of the 
ash and the spectrographic examination, and 
X-ray study of more Indian coals, are m 

f progress and will be reported elsewhere 
nvesti^ations are also being earned out to 
deterrmne the significance of the 5 48 AU 
band 

My thanks are due to Prof K Banenee 
for suggesting the problem and for his kind 
mterest m the work and to Mr N N. 
Chatterjee for helpful discussion I am 
grateful to the Council of Scientific & 
Industrial Research for a research grant and 


TABLE I - IDSNTIFIGATION OF MlNnALS IN TUB SAMPLE 


No 

O” 

iNTKNtlTV 

d AU 

Cl\ikk 

Claikb 





ti mL A 

W mi 





KaoUiiite 

BeldrlUte 

1 

6-1 r 

S 

7 11 

7 It 


S 

8'’4' 

b 

6 4S 





bud 




8 

O^SSi 

itriol 

S 

4 60i 

4 881 

4 48 

4 4ft 

4 

ii"4*ri 

irsol 

w 

8 701 

3 671 



6 

1SP44I 

is'-irl 

vs 

8 40i 
8 SHl 

3 ft! 


6 

is^wr 

w 

8 88 



7 

10«46'i 

ITTTI 

M 

8 67l 

8 661 

8 ft7 

8 00 

H 

ISMFi 

u 

8 46i 

1 ftOi 



10*16 1 

n 

£ 881 

8 SftI 


9 

SOW 

W 

e to 



10 

tarr 

MW 

8 OA 



11 

Z4*»r 

MW 

1 Aft 



18 

W48' 

MW 

1 71 

1 67 

1 80 

13 

80*11' 

MW 

1 fta 



14 

10*7 

MW 

1 ftS 


1 60 

16 

aa*ir 

MW 

1 41 




UlMHBL HaKAWALT H mL 


- --- 


AragoiiJte 

Metahal 

loriitfl 

Quarti 

Pyrile 

Dolomile 


4 86 





3 67 




8 SO 

8 68 

a 88 

8 70 

8 80 

8 84 

8 81 


a 48 


1 00 

1 68 

1 78 

1 48 

1 68 

1 64 

1 87 

1 01 

1 88 

8 10 

8 08 


AutAM 


S 


1 8S 
1 TO 


TABLB ll-OIBMiGAL OOMPOBITION OF m ASH OW SAMPLB O^ (MAJUMDBR) 

Ann SIO, Al«Ob FtaO. TlO. MfO CaO SO. P|0. MdO Total Al,CWS10a 

tS^ar 6T^18 t4N 180 ITS 0 17 0 80 0 41 0 78 X oll? 88 48 0*87 
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the samples of coal, and to the 
authmties m I A C S for facUities to carry 
out the work. 

G B Mitra 

IndtoH Assoctaium for the 
CulHvatton of Science 
Calcutta 
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NUTRITIVE VALUE OF SOME 
SUBSIDIARY FOODS 

Consequent on the shortage of cereals, 
it has now become increasingly necessary to 
utilize tubers like tapioca and sweet potato 
which can be produced more abundantly 
than gram crops Groundnut cake also 
offers possibihties of utilization and is of 
special value because of its high protem 
content Recent mvestigations conducted 
under the auspices of the Subsidiary Food 
Production Committee have shown tliat 
specially processed groundnut cake flour 
can be u^ at a level of about 1 ounce 
^ capita per day without any ill effect 
In view of the increasing importance of these 
food products, there is nem for additional 
information regarding their nutritive value. 


both individually and in combination, in dif¬ 
ferent processed forms 

The chemKal composition of tapioca flour, 
sweet potato flour and groundnut cake flour 
as also certam mixtures prepared out of 
them as compared with nee and wheat are 
given m Table I It will be seen that the 
mam defiaency of tuber flours is in regard 
to the protem 

Aykroyd and Knshnan^ found that of 
the many foods tested as supplements to 
t he poor tapioca diet, only casern and 
skimmed milk powder proved effective, 
while the different pulses, in spite of their 
high protein content, were comparatively in- 
effective Those authors, therefore, sounded 
a note of warmng against the extended 
cultivation and use of tapioca as a staple 
food unless the diet could be supplemented 
by protems of high biological value such 
as those of milk, fidi, meat and eggs Smee 
such foods are l^yond the means of a large 
section of the population, there is a need to 
search for a cheap and effective protem 
supplement to tapioca and sweet potato 
Our mvestigations have shown that ^und- 
nut cake flour has a remarkable supple¬ 
mentary value to poor diets based on 
tapioca and sweet potato 

In suggesting alternate food substitutes 
for cercsals, we have to take mto considera¬ 
tion not only their nutntive value but also 
their acceptabihty from the psychological 
pomt of view Food m the form of flour is 
not psychologically acceptable to nee eaters 
accustomed to eating food m the shape of 
grams The chief ments of the nee gram 
which makes it so popular as an artide of 
food are (1) its attractive white or nearly 
white appearance, (2) its capaaty for 
easy swellmg and thus giving a sense of 
satisfaction to the consumer, and (3) its 
easy digestibility In view of these facts, 


table I —chbmigal ooMPOsmoN OF rooosTurrs used in tub experiment 


Foooetvtr 

Mots- 

PaoTEtir 

Fat 

Ash 

Casbo 

Calo 

Calcium 

Phos 

VlTAHJH 

Nico 


Tuaa 

% 

% 

% 

% 

HVUaATK 

% 

Rinr 

valuk 

% 

rooaoui 

% 


TIMN 

ACID 

% 

Tiplott floor 

0 0 

l 7 

0 5 

1 4 

U 6 

383 

0 00 

0 08 

0 12 

1 8 

Swwt pouto flour 

Gcoawbkut cako flour 

S I 

a e 

0 0 

3 a 

80 9 

348 

0 11 

0 IS 

U 16 

2 8 

11 0 

ftl 7 

a 9 

4 6 

21 B 

878 

0 07 

fl 60 

0 08 

10 8 

Raw aUad rlea 

IS 0 

0 B 

0 4 

0 s 

79 2 

848 

0 01 

0 11 

0 10 

1 S 

UUtora of tapioca floor (BO 
parts 1 and pooadnut cake 
flotf (10 parts) 

0 4 

11 0 

a s 

8 0 

72 8 

389 

0 00 

0 18 

0 SO 

5 8 

Mlatan of swaet Potato flour 
<ao parti) and froundaut 
cakt floor (SO parts) 

8 8 

13 4 

2 5 

3 0 

89 S 

383 

0 10 

0 SO 

0 31 

6 1 
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TABU n — AVBRAOB WEEKLY INGBSAIE IN 

THE acmr weight or young bate fed on 
DimBBNT Dim roil • webke 

Dm 

No 

Quaktitv or bice ahd/ob 
■ICE MIMTITUni IN W DIET* 

AVBBAOa WEEELV 
INCaBAtS IN niB 
aoov WBIOBT 

gm 

1 

Poor dtet with raw mfltod rica 
(78 A%) 

8 0 

1 

Poor diet with uploca ftour 

-0 8 

( aU animals lost body 
art and S dM arltbln 
8 weeks) 

1 

Poor diet with tweet poteto Aour 
(78 A%) 

.0 A 

(all animah lost body 
art and 8 dJnd within 
8 weeks) 

4 

Poor <UeC with U^oce dour 
(6S 8% ) ud (foimdaut cake 
ioor (IS 7%) 

10 3 

A 

Poor (Uet with eweet potato flour 
(M 8% ) and groundnut cake 
Aour (lA 7% ) 

8 8 

e 

Poor diet with raw ndlled 
rice 1 AS 8% K tapioca flour 
(lA 7% ) and giouiidaut cake 
iour (1 •% ) 

0 S 

7 

Poor diet with raw aallled rice 
(68 9% tweet poUto flour 
(15 7% ) and groundnut cake 
flour (i 9%) 

9 4 

8 

Poor diet with tyntbetle cereal 1 
(tapioca 70 parU. groundnut 
cake 90 parte and rlee 10 parts) 

(78 A%) 

7 8 

fl 

Poor dirt with tynthetle cereal 11 
(taploGa TO parts, groundnut 
cake flour CO parU and wheat 
10 parts) (788%) 

7 0 


* All th« dkli GooUlned thv mum quuitity of otbar foodt, 
vfx rad mu 5 0 per 4wol, dob Umty vettUblu (briajalt 
potato ua raw pUnialD), 8 I par cant, mfy veflatabm (ama 
lanthoa, cabbafa, etc), S 1 m coot, crude irouadnut oU. 
A 0 par cast, uUk powder, 0 P par cant, and comnioo aalt, 
0 t p« cent 


investigations were undertaken to explore 
the possibility of the preparation of grain 
substitutes from tapioca, with and without 
the addition of groundnut cake flour and 
also from millets We have found that 
maize or maize starch, on processing, yields 
a grain with cooking qualities similar to 
that of natural nee Plours from eholam 
and ragt also yield fairly satisfactory pro> 
ducts, if their cedour is not a disqualifiution 
Tuber flours and starches yield grams which 
tend to soften on cooking, with the result 
that the cooked product is pasty Such 
materials are more suitable, however, for 
prepanng sago and sago-like products Sup¬ 
plements hke groundnut cake flour or calcium 
salts have bem added to the tuber flours or 
starches before processing to improve their 
nutntive value. Sago and sago-like pro¬ 


ducts can also be used as partial rice subs¬ 
titutes. 

The nutritive value of nee substitoteB 
imniared from a mixture of tapioca flour 
(70 parts), groundnut cake floor (20 
parts), nee or wheat (10 parts) as compared 
to nee has been studied by the rat-growth 
method The method adopted was the 
same as that desenbed by Subrahmanyan 
and Sur* The results are summarized m 
Table II 

The results confirm the earlier findings of 
Aykroyd and Knshnan (loc cit) that a 
poor met based mainly on t^oca does not 
support life m young rats. Tne response to 
poor sweet potato diet is of the same order, 
llie addition of groundnut cake flour to the 
tapioca or sweet potato diet produced, 
however, a remarkable improvement in the 
nutntive value of the diet, making it much 
supenor to the nee diet The synthetic 
cereals prepared from a mixture of tapioca 
flour (70 parts), groundnut cake flour 
(20 parts) and nee or wheat (10 parts) 
possess a higher nutntive value than nee 
It will be noticed that the growth response 
(7 6 g and 7 0 g) of rats M on diets con- 
tauung the synthetic cereals I and II is 
somewhat lower than that obtained with a 
mixture of tapioca (80 parts) and groundnut 
cake (20 parts) This is probably due to 
losses of nutnents that might have occurred 
during the preparation of grains from the 
mixed flour It is interesting to note that 
even in the poor nee diet, replacement 
of 25 per cent of nee by a mixture of 
(1) tapioca (80 parts) and groundnut cake 
(20 iwrts) or (2) sweet potato (80 parts) 
and groundnut cakf (20 parts) prrauces 
stnking growth response 

Full details will be shortly published 
elsewhere 
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G)mponents of Indian Podophyllum 


T R SESHADRI & S SANKARA SUBRAMANIAN 

Departments of Chemistry & ChmwU Technology, Andhra 
VntvertUy, Waltatr 


PodophjUotosln ami qnarcatia, tha com* 
ponenta of podophylUn obtained from Podo 
phyttnm »mod% hava boon iaolatad In a pure 
atata bp firactloaal pradpltatloa from an aca- 
tono aotattloa A dataitod atu^ of podo- 
Phjrlloraain, now doalgnatad "podopbpUol ’*• 
haa bean made 

F IDOPHYLLVMemodt'Wsll alsocaUed 
Indian Podophyllum is a small her¬ 
baceous plant found m the temperate 
parts of the Himalayas The rhizome 
of the plant has been used m Indian medicme 
as a purgative and a cholagogue for which 
puipose the allied American drug from 
Poao^yUmn pettatum is employed m Europe 
and America Both the Indian and Ame¬ 
rican species are official m the Brtttsh Phar¬ 
macopoeia A crude amorphous powder 
known as podophyllin containmg a mixture 
of the active pnnaples of the drug, has been 
adopted as the official preparation It is 
obtamed by extracting the drug with hot 
akohol cmcentratuig the extract to small 
bulk and pouring it mto a large volume of 
acidulated water The action of this mix¬ 
ture IS considered to be due partly to a crys¬ 
talline component podophyllotoxm and part¬ 
ly to a non-crystallme resin " podophyllo- 
ream The former has been reported to 
be mme toxic than purgative and the latter 
mote purgative than toxK* 

The compositum of podophylhn has been 
the sulqect of mvestigation by several 
workers Podophylhn from the American 
drug was first mvestigated by Podwyssotsla* 
who reported the iwlation of thiM subs¬ 
tances, podophyllotoxm, podophyllic acid 
and, the oystailine yeUow-colounng matter, 
podophylkHinercetm He did not obtam 


the first two m a crystalline condition 
Later Kursten* succeeded m getting crystal- 
hne podophyllotoxin and in converting it 
mto its isomer picropodophyllm by treat¬ 
ment with alkalies He concludra that 
podophyllo quercetm was not identical with 
quercetm from quercitron bark Dunstan 
and Henryk made a detailed study of podo- 

S lhn and compared the constituents of 
lan and American podophyllum and 
reported that both contamra the same 
podophyllotoxm quercetm and podophyUo- 
resm They found that P eniodt yielded 
more podophyllm (10 12 per cent) than 
P pdtattm (4-6 per cent) and abo more 
podophyllotoxm 

Of these components podophyllotoxin has 
been thoroughly studira and its consti¬ 
tution (I) more or leas definitely established* 
Podophyllo quercetm obtamed by Podwys- 
sotdu* as well as by Kursten* was shown oy 
Dunstan and Henry* to be identical with 
quercetin from quercitron bark by preparing 
its penta acetate and tetramethyl ether 
They did not record the melting pomt of the 
free flavonol 

Podophylloresm prepared by Dunstan and 
Henry* was a soft transparent, browniah- 
red resm yielding an acetate m p 198* 
From the analysis of its acetate they deduced 
the probable formula CuHuO«(OH)g for 
the resin They also reported that by 
fusion of the resin with potash, protoqite- 
chuic and (and probably ^a hyi^i^ 
benzoK aad) could be obtamed In the light 
of the present work, the melting pomt of the 
acetate and the formation of protocatbctroic 
acid would indicate congulerabls contammsi- 
tion of the podophyllormin with quercetm 
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peltatins, by the fractionation of podophyllin 
from P pdtaium, employing chromato¬ 
graphic adsorption on alumina. These com¬ 
pounds have been found to have high necro¬ 
tizing activity for mouse sarcoma Details 
regaling their structural and biological 
studies have not yet been made available 
Though the method of Dunstan and 
Henry involving fractional extraction for 
preparing the various components men¬ 
tioned above has been useful, it is time- 
consuming and does not yield easily the 
components in a pure condition, this is 
mauuy due to the separation bemg not 
efficient For example, even podo^yllo- 
toxin, which should be the easiest to punfy, 
ofler^ difficulty owing to the presence of 
viscous resinous substances, also extracted by 
hot chloroform Hence a better method of 
isolation was needed In' vjew of the fact 
that P emoit compares favourably with 
quercitron bark in dyeing property ( Hum¬ 
mel’ ), the possibility of isolating queicetm 
readily for laboratory use bv a simple 
method from the commercially available 
Indian podophyllm required consideration 
Smee no detailed study has been made of 
podophyllorean, the therapeuticallv more 
impenrtant component, its punficatKin and, 
study was conadered important 
The method adopted for separatuig 
the components mvolves ftactionu preci¬ 
pitation trmn an acetone solution of podo- 
ph^n, using chlorofom\ and ether Fodo- 
phyllotoxm and quercetin are obtained 
ea;^ m pure State and m good yields 
(about 35 and 7 per cent reflectively). 


The former has been characterised by its 
melting pmnt, optical rotation, coloor re- 
actKMis and tw converting it into picro- 
podophylhn A convenient method of oxi- 
datiiHi IS to use alkahne hydrogen peroxide 
whereby oxalic and trim^yl galuc adds 
are readily obtained Queicetm could be 
easily isolated m the form of bridt- 
yellow needles melting at 315"-16*’ 
comp) and chaiacteii^ by preparing its 
penta-acetate, tetiamethyl ether and penta- 
methyl ether and companng with authentic 
sanies. 

The fraction corresponding to podfihyllo- 
ream has been obtamed m a much purer 
condition than before m a yidd of 8 per cent 
This is insoluble m chloroform and ether, 
but dissolves m cold aqueous sodium 
droxide, carbonate and bicarbonate By 
using its solubihty in bicarbonate it could 
be rendered considerably pure StiU it was 
not possible to crystallize it from hot solvents 
because of its instabUity Hence it has 
been farther purified by solution in aktdiol 
and precipitation with ether, and finally 
obtamed as a pale-brown coloured micro- 
crystalhne powder decomposing at about 
115° It forms easily a crystamne acetate, 
m p 265°, and a methyl ether, m p. 168°, 
which could be obtamed m an almost crystal- 
hne condition It exhibits close resemblance 
to podophyllotoxm in bemg optically active 
(the pure acetate was usra for estimat^ 
the optical rotation) and m giving similar 
characteristic colour reactions mcloding the 
methylene-dioxy group test Further, on 
oxidation with hydrogen peroxide and on 
treatment with cone mtnc acid m glacial 
acetic acid medium, it readily yields oxalic 
acid like podophyllotoxm, but no other 
bigger umt coim be isolated so far In 
contrast with podophyUotoxin, it gave a 
greenish-brown colour with feme chloride 
indicating the presence of a free phenolic 
hydroxyl group It is now designated 

podophyttol ** as the older name *^podo- 
phyllores^ ” does not clearly distinguUi it 
from the resmons mixture of podophyllum 
(podophyllin) 

In view of these properties, podoph^lid 
may be considered to consist *«witi«aiiy 
of a compound ubicb, like podoph^lotoxm, 
is a member of the ligw map, It has also 
methylene-dioxy and metnoxyl groups pre¬ 
sent m it From the nature of its methyl 
ether it would appear that there is only one 
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free pheaoUc hydrax}4 groap in podophyUol 
The mokculer aiM of the acet^e indirates 
ckwe Ap^proxixnation to podoiriiyUotoxin 

No picropodc^yilio has bem met with 
during the above-mentioned separation 
Uie components and punfiration This 
shows that it does not occur as such m the 
plant, a view earlier expressed by Dunstan 
and Henry Further, the samfde of podo- 
phyllol should be quite free from podo- 
phyllotoxin, as otherwise, during the course 
of the purification with aJkah, at least a 
small quairtity of picropodophyllm would 
have been formed and detected because of 
its sparing solubility Similarly, during the 
course of punficatum of podophyUol by this 
method, no stmilar isomem change seems to 
be taki^ place, for the substance obtamed 
by simpfe solution in alcohol and fractional 
precipitation with water as wdl as the one 
obtamed through alkah treatment gave the 
same acetate and methyl ether 

Toxiaty tests using fish as test animals 
reveal that podophyUotoxm is toxic while 
its isomer, picraix>dophyllin, is non-toxic. 
Podt^diyllol has been found to be less toxic 
than podophyUotoxin, but its purified 
methylation product is markedly more 
toxic The influence, therefore, of the free 
phenolic group m podophyUol is to reduce 
toxicity and this agrees witii the earlier 
findings with regard to the toxic properties 
of these compounds* 

In consklenng the physiological action of 
podi^yllm, boides the components podo- 
phyllotoxm and podophyUol, the possible 
itmuMice of (mercetin preseit m high pro- 
portions shopld not be nes^ected It has 
been reported that flavonois hke liiamnetm 
and kamphend have diuretic and cathartic 
action*'* Recently it has been shown that 
quercetin has marked activity in relation to 
^eatiation of ejdnephrme effects associated 
with vitamin P (Oark and Geiiaman**) 
It may be mentions here that many flavimes 
in plant drags have marked ifiiysiolQgical 
aet&m (Seshadtiu) 


Bnperlmsatal 

Ss^erekoa o/tht ComfioNMft^Podophyllm 
(20 gm.) from P. tmm was taken up in 
(50 c c.) and the sotutioa filtered 
ftoim tiie Moall amcmnt of undisaolved matter 
ooniisting mainly of inogganic salts of calcium 
tad —If f^^ treated with 
sawesa^ cfatoefic m n (400 c.c) and shaken, 


iriien a sticky resm (A) slowly separated 
out and adhered to the sides of the con- 
tamer The clear solution was decanted 
off and dilated with an equal vcdume of 
chloroform whereupmi quercetm (08 gmj 
separated out as a fine yellow powder and 
was filtered It was almost pure and 
melted at 295°-300° When ci 3 ntaUized 
twice from alcohol-chloroform mixture, it 
was obtained as yellow needles mdting at 
SlS^-lfi” (decomp) 

The chlorofoim filtrate was distilled to 
recover the solvent The solid r^klue was 
tnturated with sodium carbonate solution 
(5 per cent) rapidly m the cold, using 50 c c 
each tune m order to remove aU traces of 
quercetin and resm 3 to 4 such extractions 
left a fine powdery mass which was wadied 
weU with water and finally with a httle very 
dilute hjrdrochlonc acid to remove the last 
traces of alkali. Two crystalluations from 
hot alcohol gave fine colourlesa prisms of 
podophyUotoxin melting at llS*-!?", yield 
7‘0 gm 

The sticky resm (A) in the contamer 
vras agam taken up in acetone (25 cc), 
and ether (250 cc) added to it, when a 
brown amorphous powder (B) separated out 
The clear ether solution was concentrated 
and the residue crystallized from alcohol- 
chloroform mixture when a further quantity 
of quercetm (06 gm.) was obtamra 

Attempts were made to separate the 
amorphous powder (B) mto fictions by 
employing difference m solubibty m sodium 
bictfbionate, carbonate and hydroxide solu¬ 
tions Most of it could be dissolved by 
repeated treatment with bicarbonate solution 
As a convenient alternative, the resm was 
dissolved m cold sodium hydroxide (5 per 
cent) solution and the solution saturated 
with carbon dioxide A smaU highly coloured 
portion separated out, but most of the subs¬ 
tance was m solution The mixture was 
filtei^ to remove the preapitate and the 
filtrate was cooled m ice and acidified with 
cone hydrochlonc aad The bulky preci¬ 
pitate waa filtered, washed with water and 
dried For further punfiration it was 
diaaifived in alcohol and to the solution 
ether was added when a pak-colonred aoUd 
deoooipoang at about 115* was obtained. 
This was ‘‘podophyUol". 

IJtnMkahoB of Podopkj^tekmn — U^ 
115M7‘ (decorop.), apeci^ rotatkm, (a]i** 
--Ktt'l* in ethyl alcohol When the nba- 
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tance (1*0 gm) was boiled with aqueous 
nlbali (25 c c , N NaOH) until completelv 
diaaolvra and the solution addifiea with 
dilute hydrochloric acid, a white precipitate 
was obtained; this was washed with water 
and crystallised frmn hot alcohcd when long 
silky needles melting at 225°*27° and having 
no optical activity were obtained (picro- 
podophylhn, m p 227°) Both substuices 
gave characteristic colour reactions with cone 
sulphuric acid (pink red) and nitnc acid 
(deep red changing to yellow) and answered 
the methylene-moxy test with gallic aad and 
cone sulphuric acid (bluish-green colour) 
Podophyllotoxm sample (l-O gm) was 
dissolvra m aqueous potassium hydroxide 

i s per cent, 20 cc) and hydrogen peroxide 
30 per cent, iO c c) added dropwiw m the 
course of half an hour, keeping the tem¬ 
perature at 60X The solution was then 
boiled to decompose excess hydrogen per¬ 
oxide, cooled and acidified with dilute 
hydrochloric aad The mixture was re¬ 
peatedly extracted vnth ether Picropodo- 
phyllm (0*4 gm) was left behmd as a sohd 
uisohible in ether The ether solution was 
separated and extracted with uueons so- 
di^ bicarbonate (5 per cent) Inis extract 

was aadified and once again extracted with 
ether This ether solution was evaporated, the 
rescue dissolved in dilute ammomum hy¬ 
droxide and the solution treated with a hot 
sdution of calcium chloride^ when a erp- 
talUne preapitate (p) separated out The 
filtrate, when acidified and concentrated, 
yielded an aad, m p 165°-67° The mixed 
melting pomt with an authentic sample of 
tnmetnyl galhc aad was not depressed 
The crptaliine preapitate (p), on decomposi¬ 
tion with mhienl add, yielm oxahe acid 
lietUtficaiwn of QturctHn — The pure 
flavonm sample had a melting point of 
315*-16° (decomp) It gave a deep-yeQow 
solution with sraum hydroxide and m 
alcoholic solution an olive^green colour with 
ferric chkride. With cone sn4>hatic add 
a deq>-yeIlow colour was produced 
The penta-acetate crystallised from ethyl 
acetate-petroienm ether mixture as colourless 
needles melting at 196*>97° and the mixed 
melting pomt with an antiientic sample of 
quercetm poita-acetate was not depressed. 

Methylation of the flavoool with 4 moles 
of dimethyl sulfate and excess of anhy¬ 
drous potassium carbonate m dry acetone 
soltttM^ yielded the tetramethyl euier ubkh 


crystalliaed from alcohol as long, pale-ydiow 
ne^es, mp 154'’-S5°. When excess of 
dimethyl sulphate was employed, the penta- 
methyl ether was obtamed as coteuirleas 
needim, mp 150^-51°, and this was imt 
affected by admixtnre with an authentic 
sample of pentamethyl quercetin 
Podopkyuol — The compound was easily 
soluble m alcohol, soluble in acetone and 
insoluble in ether and chloroform In ako- 
hohe solution it gave a greenish-brown 
colour with ferric chloride and dissolved m 
sodium hydroxide giving a reddish-brown 
colour, ft gave a purple coloitf witii cone, 
sulphuric aad, a cherry red turning to 
yellow with cone mtnc aad and a bluish- 
green colour with cone sulphuric and gallic 
acids indicating the presence of a methylene- 
dioxy group It was strongly reducing to 
alkabne pennanganate It melted at 115° 
(decomp) sintering earher at 110” (Found. 
C, 58-4, H, 5 4, CmHuO,, H/) requires: 
C, 58 8, H, 5 9 per cent) 

Acetate — Podophyllol (2*0 gm) was boiled 
with acetic anhydrrae (15 c c) and fused 
sodium acetate (5 gm) for 2 hr The re¬ 
action mixture was poured into ice-cold 
water when a, pale-brown sohd was obtamed 
It was easily soluble m chloroform and onty 
spanngly soluble in akohoL When crystal- 
lued from alcohol-chloroform mixture, it 
came out as stout silky needles meltiiig at 
263”-65” (decomp) (Found C, 60*7 ; H, 
5*2, OCHf, 7*7 per cent, moL wt. (Rast), 
488, CjiHmO, requires* C, 6M ; H, 5*6; 
OCHt, 7*4 per cent, mol wt, 432.) It was 
optically active, [«]•'*=> —55*0” m chloro¬ 
form It gave colour reactions sun^ to 
podophyUotoxm mcluding the methylene- 
dioxy group test It did not give any colour 
with alcoholic feme chloride. 

MethylEther —Podo^yllol (2*5 nn) was 
methylated by refluxing with dimethyl 
sulphate (3*0 ccl and anhydrous potas¬ 
sium carbonate (10 gm.) in dry acetone 
medium for 30 hr. The acetone adhition 
was filtered and the solvent distilled. Water 
was added to the residue and the solid that 
separated was filtered and dried. It was 
dissolved m chloroform and to the solntion 
petrolenm ether was added, when it skndy 
-separated as a fine powder. This operation 
was repeated udien it was obtained as a 
colouii^ micro-crystalbne sohd melting at 
165”-68” (decomp.) (Found C, 57*3:1^ 
5*8; OCHs, 15*0; C^HmOs. 2H/> tequiiei: 
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C, 57-3 ; H, 6-4. OCH,, 14-5 per cent) It 
also gave cdkmr reactions like the acetate, 
was insoluble in sodium hvdroxide and did not 
give any cohrar with alcoholic ferric chloride 

OxHaiton with Alkahne Hydrogen Per- 
ox$de — Podoidiyllol was oxidized ^ means 
of alkaline hydrogen peroxide as described 
under podophyllotoxin Only oxalic aad 
could be identified as a product of oxidation. 

Action of Cone Niirtc.Acid — Podophjdlol 
f 0*5 gm) was dissolved m glacial acetic aad 
(10 c c} and an ^ual volume of cone 
nitnc acid added The solution was kept 
m a boiling water bath for 1 hr and the 
mixture pemred mto water (100 c c). No 
solid separated, but on concentratiiiR the 
solutkm on a water bath, oxalic acid was 
obtained, yield, 0*15 ™ 

Toxtetty Tests — Using fresh-water fish 
(Hmploehtlna panchax) as test animals and 
toQowing the method described earho", 
podophyllotoxin was found to be toxic m a 
concen^tion of 100 mg per htre m 3 hr 
7 min, while picropodophyllm m the same 
concentration was non-toxic even after 10 
hr Podof^yllol exhibitol toxiaty m 4 hr 
10 min while its purified methyiation pro¬ 
duct was toxic m 50 nun, both in a con¬ 
centration of 100 mg per htre (Gdatin, 
1*0 gm per htre, was employed in these 
experiments m order to get clear solutions} 

Summary 

Podophylhn from Indian podophyllum 
has loi^ been used m medicme ana has 
earlier bm reported to contam podophyUo- 


|oxin, quercetin and jpodi^ylloresin An 
easy method of separatum of the compments 
mvolving fraction precipitation from an 
acetone aohition is described. Podophyllo- 
toxm and quercetin have been isolatra pure 
and chaiactenzed, the fraction coire s pond- 
ing to podoidiylloteam has been obtained 
as a pale-brown micro-ctystalline powder 
decomposing at 115’’ In view of its phenolic 
properties, it is given the name " podo- 
phyllol" Its acetyl and methyl ether deri¬ 
vatives exhibit optical activity On oxida¬ 
tion with mtric aad and alkaline hydrogen 
peroxide, podophyllol yidds oxalic acid in 
large amounts, ^dophylhd also contains 
a methylene-dioxy gnmp It is considered 
to be essentially a member of the hgnan 
group and is closely related to podophyllo- 
toxm. 
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Giemical Examination of Archa ( Somurtia 
acida Linn.) — Part II: Studies in the 
Constitution of Archin & Archinin 


GOVIND RAI CHAUDHRY. VISHWA NATH SHARMA ft 
SALIMUZZAMAN SIDDIQUI 

Ckemtcal Laboratortea, C SIR , DeUn 


Tha colouring mntten arcfaln ond ardilnlBi 
from SoniurhM actdm Lbm, Imto boon thown to 
bo Idondcal with 1 >3.8-trdiydrozy-6-motli)rl 
o ntbrn g uln o n o and 11 8*dlIi]rdrozy-3-nioUi)rl 
anttaraqulnono rospoctlroly. 

I N a previoua rommunication Chaudhry 
and Siddiqu^ reported the isolation 
of two colouring matters and a colour* 
less irystalline product from the wood 
of Sonnerha actda Luin , which they provi- 
sionally named as archin, C,|H 76 |(OH)t, 
archinm, Ci|H 70 (( 0 H)|, and archinne, 
C 17 H 14 O 11 , respwtively The present Mper 
de^ with the results of further studies in 
the constitution of archin and archmin 
From the molecular formulae of archm 
and archimn and their respective hydroxyl 
contents it was i^porrat that archm chflers 
from archmin m having an additional 
hydroxyl group Although archm dissolves 
m sodium bicarbonate and thus is strongly 
acidic in character, both archin and archinm 
sublimed unchanged m an atmosphere of 
carbon dioxide, which indicated the absence 
of carboxyl group in either of them On 
treatment with sme dust and hydrochlonc 
acid, archm and archmm gave reduction 
products which woe lighter in colour, con¬ 
formed to the formula Ci|H „04 and Ci,HuO| 
respectively, and were suscqitible to at- 
moi^eric oxidation, particularly in alkalme 
medium, yielding back the oiigi^ cdouring 
matters As both archin and archinm fut^ 
ther failed to give their correqionding 
phenyl-hydraxones, thew results showed 
that the remaining two oxygen atoms in 
archin and archmin were present in t qui* 
nonic grouping. 

On distillation with sine dust at red heat 
in hwlrogen atmoqihere, both archin and 
ardunin gave an identical h}rdrocarbon 
conforming to the taideeular fonnula CnHu. 
This hydrocarbon, on oxidation witii excess of 


chromic acid m acetic acid medium, yraelded 
an acid (m p 285%) which analyrsed for the 
formula CuH |04 This acid, mi distillation 
with zme ^t m hydrogen atmosphere, gave 
a hydrocarbon corresponding to the formula 
C 14 HJ 4 , which was identified as anthracene 
through a comparison of the melting pomt 
and mixed melting pomt with an authentic 
sample. 

These findings led to the conclusion that 
the hydrocaibon CjiHm, obtamed through 
distillation of archm and archinm with zme 
dust, was a methyl-anthracene and that 
archm and archmm were tnhydroxy 
and dihydroxy-methyl-anthraqumones les- 
pectivdy. Amongst the known methyl- 
anthracenes, the physical and chemical pro¬ 
perties of p-methyl-anthracene appeared to 
conemnd to the CmHk hydrocarbon men* 
tioned above, while out of the hydroxy 
derivatives of p-methyl-anthraqumones 
the physical and chemical characteristics 
of 1*3 S-tribydroxy-fi-methyl-anthraquinone 
(Frangula emodin) and 1 8-dihydroxy-3- 
methyl-anthraquinone (Cbrysophaiuc am) 
and their derivatives appeared to correspond 
to those of archm and archinm and their 
corresponding derivatives respective The 
identity of archin and archinm with nangolo 
emodin and chryaophank aod respectivdy 
was finally estabushed through a comparison 
of their melting pomts and mixed melting 
pmnts and those of their coneqionding 
derivatives. 

Although a hydnuqr-napthaqttinooe has 
been reported to occur in Ltuno m a 
winch bdongs to the Lythraceae family, the 
occurrence of anthraquinooe deiivativM hi 
this family was not repmiad ao far. It is 
farther Interesting to note that althoegh the 
drug contains emodin whidi is used as a 
purgative, and dwyaophank add srtiidi 
finds extmsive use in sidn dkeaaei, ttsca li 
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no reference In indigenous systems of medi¬ 
cine to these uses of archa. The possibility 
of utihcing this source for the mdustrial 
production of these costly medicinals is 
Demg investigated, and the results will be 
dealt with in a separate ccmimunication 

Experimental 

Reduchon of Archtn & ArchtHtH — Archin 
and archinin on reduction with zinc dust 
and hydrochloric acid in glacial acetic acid 
medium yielded the corresponding quinols 
mdting at 235X and 200^C respectively 
Tlie reduction product from archin on ana¬ 
lysis gave Cp 70*2 , H, 4 8 , C||H „04 (emo- 
(^-anthranol) re<}uire8 C* 70 3 , H, 4 7 per 
cent The reduction product from archinm 
gave C, 74 6 p H, 5 3 p (chrysophan- 

enthranol) requires C* 75 0 , H, 5*0 percent 

Zinc Dust DistilkUion of Archin & Archu 
mn — Archinp intimately mixed with zinc 
dustp was heated to dull-red heat m hydrogen 
atmosphere in a combustion tube hlliMl with 
zmc-coated pumice After the heating 
was oveTp the contents of the receiver as 
well as the tube were extracted with ether 
The fluorescent ethereal solution was shaken 
out with dilute caustic soda, washed with 
water, dned over anhydrous a^um sulphate 
and freed of the solvent The residue after 


crystallization from petrol ether yielded light- 
yellow silky needles (m p 198T), found. 
C. 93-4 , H. 6 2 , M W ( Rast). 175 , 
requires C, 93*8 , H, 6 2 per cent, M W , 192 
Arcbrnm, on zmc dust distillation in a similar 
manner, yielded an identical hydrocarbon 
as established through its meltmg pomt, 
analysis and mixed meltmg pomt with the 
hydrocarbon obtamed above Neither of 
these samples gave any depression in melting 
point on admixture with an authentic sampte 
of ^-methyl-anthracene 
Tlie hydrocarbon on oxidation with chro¬ 
mic acid in glacial acebc acid medium in the 
hot gave an acid (m p 285°C) which on 
analysis after drymg gave C, 71 2 , H, 3 4 , 
requires C, 71 4, H, 3 2 per cent 
The aad did not give any depression m 
meltmg on admixture with an authentic 
sample of anthraqumone-2-carbox>*hc acid 
The acid on distillation with zmc dust 
gave a hydrocarbon which was identified 
as anthracene through its melting pomt, 
analysis and mixed meltmg pomt with an 
authentic sample of anthracene 
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Microbiological Determination of 
Cystine in Foods ft Proteins 

V MAHADEVAN 

National Centre of Scientific Research, Bellevue, France 


A microbiological mothod for cyotlnc ccti> 
motloa la proMaa aad toedc wnploidag 
L orMnonu 17-5 fA.T.aG SOU) oa the 
toot orgoaUm baa domi dcccrlbcd. The ca- 
pa iim aatal caodltloaa for tbo tajrdrolpalc of 
pretolao aad for oatlautiag tbo oailno odd 
bovo boaa degaod. 


M icrobiological assay methods 

have been develq)ed for all amuio 
adds* ** excepting hydroxy proline 
The estimatiem of cysnneui proteins, 
however, presents a few difficulties A large 


number of micro-organisms have been sug¬ 
gested and employed*'** for its estunation, 
and the prelinunary acid hydrolysis of pro¬ 
teins, under the conditions normally em¬ 
ploy^, leads to the destruction of the amino 
acid A reproducible procedure which can 
be apphed for cystine estimation m foods 
and protems is, therefore, called for 
The method employed is based on the 
observation that L arahtnosns and a few 
other organisma reqi^ f-cystine for growth 
as an essential nutrient Using a cystme- 
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free but otherwise complete basal medium, 
the growth response of the organism to the 
addition of gmded dosages of cystine is 
determined, the acid produced m a given 
tune beiM taken as a measure of the amount 
of the added cystine in the medium A 
standard reference curve showing the relation 
between acid produced and concentration of 
cystme is prepared 

Experimental 

Choice of Micro-organnm — A study of 
the relative merits of different micro¬ 
organisms— LadobactUus arabtnosns, 17-5 
(ATCC 8014), Leuconostoc mesenierouls 
( A T C C 8042). Sireftococcus faecalis 
N C T L 6459) and Ladobaallus fermenius 
ATCC 9338) — for the estimation of cys¬ 
tme was made uamg the same basal medium 
(10 c c), the growth period being 48 hr 
The concentration of /-cystine m the medium 
varied from 0 to IOOy The acid produc¬ 
tion was measured by titration with 0 1 /V 
NaOH The results are given in Table I 
and graphically represent^ m Fig 1 

Leuconosioc meaenUroids gives a uniform 
curve though the maximum growth is reached 
with 40T /-cystine LadobactUus fermen- 
ius gives an irregular curve and Strepio- 
coccue faecalts is a ^xx>r acid producer With 
LadoiHtciUua arabtfiosMS, however, a steep 
and uniform curve is obtained over the 
entire range, though the blank value is 
somewhat high 

The reasons for the high blank value 
with L arabinosus are not known The 
value is not due to methionine ( Fig 2 ), nor 
15 It due to any cystme unpunty m the 
ammo acids ( Fig 3) present m the basal 
medium 

LadobactUus arabinosus and blrepfococcus 
faecalis give practically the same trend of 
results with varymg quantities of cystine 
LadobaciUus ardinnosus, however, is to be 
preferred as the acid production is higher. 
Further, L arabinosus does not require 
folic acid as an essential nutrient and for 
this reason it offers practical advantage 
over S faecalis 

Factors OevomlBg iSbm Hydrolysla of ProCalM 

Hydrolysis of Proleins — The conditions 
employed for the acid hydrolysis of protdns 
affect the cysteine ancf cystine concentra¬ 
tions m the hydrolysate Our studies have 
shown that autoclaving at 120X. for 5 hr 


Couch ov CC. 0 1 N NaOH aaouiaso 

cirmas, ■ * ■ . . ■ ■»! 

^ ImSSm mSS £SSm 

araliMfiii mm n / wca S f /MMHhtt 
Mvotff 



Flo 1 — Standard curve for evarurv xsTUfA- 

TION ( MXTBOD OmClAL ) 



Pio 2 ^ Standard cvrvb for na RSTDCAnoM 
or cvsTiNX wim 1. arsbiuoaius 


144 











IfAHA&BVAM . llICItOBlOSX)OICAL DSTBIOIINATION OB CYSTINE 


* 

• 

t 



Fio 3 — Standard curvi for ram airiif ation 
or CYiTWB WITH L arabtncMUt and Str /rmr/m 



TABLE 11 


CvffTiHS nc 

Aono 

CvBmiB m 

CvtnMB 

WOOL, 

l-cvma*, 

■TDaOLYtATB, 

BECOVIUP, 

mf. 

■f 


% 

•0 

U 

eo 

100 

•0 

M 

7t 

M 

•0 

M 

80 

100 


in the case of foodstuffs and 7 hr in the 
case of proteins like keratin, uring 1 gm 
of the material and 20 c c of 3 ^ hyrntn 
chloric add in a sealed pyrex tube, effects 
a total release of cystuie without any 
material kna of the ammo acid 
To establish the vahdity of the procedure, 
known quantities of ^cystme were added 
to a sample of wool before hydrolysis and 
the total C 3 mtlne estimated in the hydro- 
lyaate The results given m Table II show 
that the recovery of the added cystme is 
quantitative. 


lUaffHMs Raqulrad 


Ammo Acid Mixture I — 500 mg each of 
glycine, df^leucine, (-leucine, 'd(-threonine, 
(-tnwae and d(-valine, and 4 cc of 20 
per cent HCl in 250 c c of double-distilled 
water 


Amino Acid Mixtnre II — 250 mg each of 
df-fforleudne, (-prdine, d(-aerlne and 41- 
phenjdalanine, 125 mg each of (-histidine 
and /-hydromiiroline, and 10 cc of 20 
per cant HQ in 250 cc, double-distilled 
water. 


^fiHNO Aad Mixtnre III — 1*25 gm. each 
of d(-alaiiine. (-glutamic acid and (-aqiartlc 
acid, 500 mg. each of l-aigamne and 41- 
aroaragme, and 5 c c of 20 per cent HCl m 
250 C.C of double-distiUed water 
Pmne Solution — 0 25 gm each of ade¬ 
nine sulphate, guanine hydrochlonde and 
uracil, and See oi 20 per cent HCl dis¬ 
solved in 200 cc doubte-distilled water, 
sterilized m an autoclave at 120°C for 20 
min 

SaU SolntioH A — 5 gm of MgS 04 7H|0, 
and 0-2 gm each of NaCl, FeS 04 7H|0 
and MnS 04 4H.0 together with 0*15 c c of 
20 per cent HCl m 100 c r 
motm SoiuttoH — 40 y biotm in 100 c c 
of 50 per cent akohol 
Ntaetn SoltUton —10 mg of niacm in 
100 c c of so per cent alcohol, stored m a 
roloiired hottle 

VtUtmtn Solntion I — 20 mg of nboflavm 
and 10 mg of thiamme hydrochloride m 
1 htre of 0-02 N acetic acid, stored m a 
coloured bottle 

Vitamtn Solution II — 10 mg each of 4- 
calcium pantothenate, ^ammobenzoic aad 
and pyndoxme hydrochlonde in 100 c c of 
50 per cent alcohol, stored in a coloured 
bottle 10 cc of the solution are diluted 
to 100 c c before use 
Cystine Solution —10 mg of cystine m 
100 cc of water 

Agar Media for Stock Culture —1*5 gm of 
agar, 1 gm yeast extract, 1 gm ’* tryptone ”, 
and 0*5 gm dextrose m 100 cc. of water 
Basal Medium — The medium consists 
of the following dextrose 4 4 gm , sodium 
acetate, 3*0 gm , ammonium sulphate, 1 4 
gm , d(-tryptophane, 11 mg . d(-methionine. 

22 mg , (-lysine. 22 mg , amino acid mixture 
I. 22 c c , ammo acid mixture II, 22 c c , 
ammo acid muture III, 22 c c , salt solution 
A, 2*2 c c , salt solution B, 2 2 c c , purine 
solution. 2 2 c c , vitamin solution 1,2 2 c c , 
vitamm solution II. 2 2 c c . nicotinic acid. • 
0*22 cc . and biotm, 04 cc m 220 cc 
After adjusting the fid. to 6*8, 4 c c of the 
medium are ^tnbuted mto each culture 
tube 

Proceduro 

1 gm of wool (washed and dried) or 
other material, cut mto small pieces aad 
charged into 50 cc. pyrex tubm. 20 c.c 
of 10 per cent of 3M HQ added, and the 
tube sealed off, hydrolysis effected m an 
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autoclave at 120°C for 7 hr The tube is 
broken and contents and washings made 
up to 80 c c 

2 c c of 2 5 M sodium acetate ( buffer) 
are added to the hydrolysate and the 
adjusted to 6 8 first with 10 N NaOH 
(See) and finally with N NaOH (4-5 
c c) testing externally with bromothymol 
blue The contents are diluted with dis¬ 
tilled water to 100 c c 
To 10 ( c of the ba&al medium 2 cc of 
standard cystine solution were added and 
the medium stenhzed at 11S°C for 15 mm 
A micro-drop of a diluted 24-hr culture 
of / arabinosus was morulated with the 
medium and the tubes meubated m the dark 
at 35® 36®C for 48 hr 
After the incubation penod the tubes were 
cooled in the refrigerator for 15 min to stop 
growth The contents of each tube were 
transferred to a 50 c c beaker nnsing the 
tube thru e with about 4 c c of distilled 
water Two drops of 0 1 per cent bromo¬ 
thymol blue were added ana titrated against 
0 04 N NaOH to a greenish-blue colour 
It is important to keep the first beaker as a 
reference end point so that all tubes are 
titrated to the same tint and bH 
From the titration values of the standard 
cystme tubes a standard curve is prepared 
Values for a typical standard are shown in 
fable III and Fig 4 
The cystme contents corresponding to the 
titration values of test media are determined 
with reference to the standard curve (Fig 4) 
The average concentration of cystme per 
sample is determined from 3 or 4 different 
tub^ rontaming different concentration of 



, Fio 4 —Stamdaeo cuavx Foa ras xstiua- 

TIOM or CYATlNB WITH L OTOAlflOtiM 


TABta 111 


TM ifl MiM mt Um n SOT 

cyttms 


^vaTiirc 

Watib IUdivm Tins. 

aoLV 

ce 

CO 00 Ofr 

e4O04M 

NaOH 

e 0 

1 0 

t 90 

0 05 

0 05 

5 90 

0 10 

0 00 

0 70 

0 15 

0 05 

7 00 

0 SO 

0 to 

8 70 

0 SO 

0 70 

0 00 

0 40 

0 00 

10 70 

0 SO 

0 40 

11 4 

0 SO 

0 90 

19 70 

0 00 

0 10 

10 90 




TABLE IV 



Tote/ Mf 4 0 0 tanteolwfi pmod 48 kr 


Saiipli Kvdbo 

LYtATB 

c c 

Titbb. 

0 045r 
cc 

CvtTIKB 

IM TBB 
TUBKf 

Y 

CirtHMS 

PBB OH 
OP laMPLS 
mf 

Avbsaob 

▼alvb 

Rat luir 

I nocvul) 

r 0 05 

0 10 
t U 90 

7 00 

8 r 

0 oo 

8 00 
• 00 
19 50 

190 5 
190 y 
195 J 

Its 

Rat hair I 1 

(abnonnal) | 

ro 05 

0 10 
[ 0 90 

5 00 

7 00 

9 00 

1 95 

9 55 

5 50 

51 [ 
55 J 

U 

Rat hair 11 J 
(abnormal) A 

' 0 Oj 

0 10 
Lo 10 

5 70 

7 80 

9 50 

1 80 

9 55 

5 10 

59 1 
51 V 

M J 

59 

Wool J 

(Donngl) j 

r 0 05 

0 10 

L 0 90 

7 50 

9 10 
11 00 

4 40 

9 90 
18 0 

681 

r 

•0 J 

90 

Wool 
(kempy) 

ro 05 

1 0 >0 

U 90 

0 90 

5 00 

7 80 

8 70 
10 10 

0 70 

1 50 

9 80 

5 16 

1 } 

90 


TABLE V 


Matpbjal 

Cvtnics 

Cvtmra 


rOUMD 

Bipoano 


"o 

% 

Wod*‘ 

10 S 

11 laO 9 

Rat haiH> 

19 9 

IS 4 

Wbola wheat” 

1 1 

1 8*0 8 

Wheat flour” 

1 4 

1 0-1 9 

Palm ofl Cain” 

1 7 

1 7 


the test solution values of a typical 

estimation are given in Table IV 

The cystme contents of a large number 
of substances have been detennined by the 
procedure outbned here The results ob- 
tamed are compared with the values reported 
in the bterature (Table V) 
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Cytological Studies of A- 
Vitaminosis in Toddy Yeast 


T \ RAMACHANDRA RAO 

SecttoH of FermetUaitoH Technob^ Indian Institute 
of Science Bangalore 


AetMfy Arowlag totMjr 7 «ut oella rapidly 
build up enronudii when grown on nn all 
vitamin madia and only a gradual formation 
la obaerrad whan drawn on a nalrlnlQaa 
madia Than It no formation of fkaah clira 
matin whan tha yaaat la grown on a baaal 
madtnm conalatlng of glocoaa and aalt aolutlon 


A SYSTEMATIC study of the vitamin 
requirements of this toddy yeast* 
showed that niacin was indtspens 
able for its growth A microscopic 
axammation of the yeast cells grown with 
and without niacin revealed that macm 
has an important part to play m the nuclear 
apparatus The cytochemical study of this 
avitammosis has already been published* 
The previous results observed in actively 
growing cultures led us to find out if we 
could more definitely assign the idle of 
macm m cell growth and differentiation 

Xxparlmantal 

The toddy yeast was grown m three differ 
ent mei^ (1) basal media (2) all vitamm 
media and (3) maanless media ( Table ^ 
The yeast was grown for 24 hr at 28X 


and then smears from each were h\ed for 
half an hour in Cornov and stained m tolui 
dme blue 

In another set of experiments the tubes 
with 24>hr yeast growth were centnfuged 
the supernatant poured off and fresh media 
5 r c of each ty^ was added to each tube 
Under these conditions it was expected 
that due to addition of new media growth 
and division would be initiated m cases 
where there was utilization of the substrate 
(glucose) and where the organism had its 
normal supply of the essential factor (nta 
cm) In the other two cases namely 
(i) baaal media and (ii) media lackmg in 
macm there would be an mdicstion of how 
the lack of a specific factor affected the 
cytological picture To observe this sequence 
of events m the cell life permanent prepara 
tions were made at mtervals of 1 hr 
m each of the three types of medu durmg 
a period of 6 hr 

The cells after the addition of the new 
material would enter the growth phase and 
the cytological picture would not be maned 
by the reserve cell materials because Cor 
noy would remove roost of the cytoplasmic 
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TAILS l^CXIMPOSmOM OT TBS SlilMU Pfr 
MEDIA 



Baeal 

Aix- 

TTVAHni 

Wmoirr 

MlACtM 

GlneOMt gm. 

5 0 

B 0 

A 0 

Salt ■olatkiB, c.c. 

IS • 

IS A 

11 A 

ToUmtom ehntfi bofftr, c.c. 

A 0 

A 0 

A 0 

AouDootuai Mitpluta, gin. 

0 4 

0 4 

0 4 

1 aapantio acid, ng. 


10 0 

10 0 

1 tmtophaaa, mg. 
l-cjnltaE. M 


1 S 

4 0 

1 S 

4 0 

1 Mwthiowiia, Bg. 


4 0 

4 0 

TUanK 


SO 

80 

Riboflavin, /tg. 


80 

80 

Pyndwm, (ig. 


00 

80 

PantolhMi,^ 


00 

80 

Niacin,|ig. 


80 

1 

Para anlao-beBioK aeid, /ig 


10 

10 

Bwtte, 


flOO 

no 

laoalCol,^ 


SOQ 

soo 

CImUm chMilt, Ilf 


400 

400 


>H 4 •, folaoM 100 C.C. in e«ch ol Um thiw tjrpei. 


TABLE n —TOTAL NVMBBS OF 8TA1NBD CHXE * 
CELLS AT DIVISION 


TiMr^ Basal All titaihw Niacimlkm 

hr HEPIUH MEDIA MEDIA 



Cdlfl 

Calb tn 

CffOi 

CaUtlB 

Ceflg 

Cafli la 


fitalnad 

diviflioa 

•tahiad 

diviiloQ 

•tauiod 

djvbMka 


% 

% 

% 

% 

% 

% 

0 

A1 

SA 

00 

SA 

40 

10 


41 

SA 

00 

AA 

A8 

S4 


S7 

10 

80 

88 

74 

40 


40 

10 

A4 

SO 

78 

4A 


80 

10 

80 

10 

70 

40 


SS 

0 

15 

7 

M 

84 


7 

7 

18 

7 

08 

88 


storage products The permanent prepara¬ 
tions thus made were observed to find out 
(1) the total number of stamable cells with 
definitely stained bodies and (2) the numb^ 
and percentage of cells in active state of 
division at the end of each hour in different 
media ( Table II) 


(a) BmoI Media — At the end of 24-hr 
growth, the small percentage of cells m ^vi¬ 
sion stages pass steadily mto the resting stage 
and admtion of fresh media has nomrther 
accelerating action either on the growth 
or on the division of yeast cdb The per¬ 
centage of stamable cs^ steady decreases 

(b) Att-mtamn Media — The pictore at 
the end of 24-hr growth is almost the same 
as that of basal medu, but the addition of 
the new media (all-vitanun) imtiates ^vi¬ 
sion and the highest percent^ of stainabie 
cells as well as the percentage of cells in 
divuwn reach a cUmax at the end of the 
first hour and then steadily decrease 


(c) Niaeitdtn Media — To begin with, at 
the end of 24 hr. the division figures an 
slightly lower than in the first two cases. 
Amition of fresh media (niacinleas) m- 
duces g^ually an increase in the division 
figures th^ reach tiieir hipest value 
only at the end of 3-hr The cy^ of divi¬ 
sion does not complete itself in the next 
3 hr as m the previous case 

Discussion 

The staming with toluidine bhie after 
Cornoy fixation can be taken to mdicate 
that those parts which retam the dye reflect, 
m a large measure, the chromatm content 
of the cells T^en m this light, the total 
percentage of the atamed ceUs in the three 
different media mdicate the building up of 
chromatm m the cells under study 

The results indicate that in the basal media 
there is no fresh accumulation or formation 
of chromatin-hke substance after the addi¬ 
tion of new media 

In the case of ali-vitamm media, there 
IS a sharp climb towards budding up of 
chromatin m the cells The percental of 
the stamable cells reaches the highest at the 
end of the first hour Moreover, the cdb 
m division closely follow the total stainabie 
matenal m the cells, thereby reflecting the 
definite accumulation of chromatin material 
m the cells 

In the case of niacinkss media, there is a 
gradual budding up of chromatm Since 
there is no direct supply of niacm, it has 
to be ^thesixed by other sources and 
hence perhaps the lag period for attaining 
the hi^h percentage of the stamable ceDs 

Niai^, so essential a part of the co- 
ensymes, refiects its basic function in con- 
tromng, to some extent, the vital function 
of the cell, namely its capaaty to initiate 
as well as regulate the division of cells In 
this yeast 

My grateful thanks are due to Mr. M 
Sreemvasaya tot his guidance and to the 
Conned of Scientific ft Industrial Research 
for financing a research scheme of which 
this work forms a p^ My sincere thanks 
ate also due to the IXrector, Indian Institute 
of Science, for his kind mterest 
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Studies in the Fermentation of Carbohydrates 
by Yeasts—Part II {Torula & Other Yeasts) 


T N. RAMACHANDRA RAO & V S KRISHNAMACHAR 

Stcttom of FermenUhon Technology, Initan IntMtUe of Science, 
Bangalore 


Tha fttoMatadoii ol 33 ourbolivdntM by 
S M a d ia af TanOm aad 5 otbara batantlnt 
to Cenaiia, Sehuo tecekmnmyctt and Rkeioterula 
from tha Natfonal O o U a ctl o i i of T^pa Onttaraa 
haa baas taraatigatad. The Torolas do not 
birmant p Mt oaaa but faniMiit all tha numo- 
aacrharinaa axoaptlM jahictooa, whidt la 
termaatad only tv N.C[T G. 3M7. Siicfoaa la 
famaiitad by aU, la ct e aa by NOLT.CL 30S7 
only aad maltoaa la not fannantad by any. 
Bafflnoaa la faaMy fannaatod by alL 
RMoiomU (N.ara 30^) doaa not 
l ar ma at any of tha carbohydrataa. Tha raat 
of tha yanata fannant nraltoaa. NC.TG, 
30M Ibrnoanta daxtrln aad a*iiiattiyl gluooalda 
N.Q.T.CL 3bM farme n ta only daxtrln nnd 
N.C.T.G. 3967 s-mattiyl gluooalda 

A CCORDIKG to GuiUiermond^, the 
Toeutas and Mycoderma are together 
grouped with wild yeasts These 
yeasts do not offer any character¬ 
istic which permits giving them an accurate 
status in the classification of fungi In 
some cases they may refxesent true yeasts 
which have beeme asporogenic The Tornta 
includes all yeasts which in hquid media 
vegetate in the bottom of the culture tube 
but eventually form a slimy scum with no 
air bidiUes. These are budding yeasts 
which ftxm no ascus but generally' have 
special cells. Hansen has grouped under 
TorbU a large number of asporogenic species 
often cuialw of fermenting sugars. Some 
of them form a red, black or brown pigment 
The TornUu are very widespread in nature 
and some of them fModuce a small amount 
of alcohol and are generally used for food 
yeast production 

M^s Tontla No 3 and No. 4 ferment 
dextrose, froctoee, galactose and raiBnose 
and oUiers arabinose, glucose, fructose, 
galactoae, lactose, sucrose and maltose 
Tortda B ur m amMm ferments xylose, 
glucose, fructose, mannose, galactose, suc¬ 
rose, maltose, raffinose, indm, dextrin and 
a-methytghicoiide but not lactose and 
aelfiiieoe. 


Kw to species of Torulosis — (a) Ferment¬ 
ing the following sugars 

^ I I ;p I 

Only dwitroK, deatrow, dntniH, deatrow, dakUoM, 

dntroae aurrow kbUoIom, ttioniMi giKi«M, (lUctOM, 

aamw maltogf lactoar tucrow 

lactoip 
(only 


(b) Non-fermenting 

Lutly, mention must be made of the new 

S oup cidled RhodotonUaceae by Lodder 
e justified the creation of a new family to 
include the red yeasts on the ground that 
they are a homogeneous group, produemg 
carotenoid pigments, which are larking m 
other yeasts, none are fermentative and 
rather inert biochemtcally 
In view of these varied and interesting re¬ 
cord of Torulas in alcoholic fermentation and 
carbohydrate utilisation, we have recorded 
here a tew of our observations on Torulasuad, 
Rhodotonda and other yeasts ( Table I ) 

The cultures belong to the National Col¬ 
lection of Type Cultures, India The me¬ 
thod of expementation was the same m 
recorded in our two previous papers, in 
many cases there was vigorous fermenta¬ 
tion , some rare carbohydrates were ferment¬ 
ed as well 

Dlacuaalon 

Table I records the results for 5 species 
of Torvla and Rhodotonda and a mixed 
group of Canadta and Sckiso saccharomyces 
(a) The Tondas studied are rather res¬ 
tricted in their capacity to ferment sugars, 
thoii^ bterature reveals that as many as 
12 cartxihydrates are fermented by them 
As in the case of Saccharomyles, they do 
not ferment pentoses 

(b) Moat 01 the mono-saccharides are eaaly 
fermented to an equal degree except galac¬ 
tose, uduch IS fermented by only one of the 
Tondas. 
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TABLS 1 

Carsoi roil ATS FsSMSJiTATtoif sv Tafutm FsBUSirTATioir sv Rkodetontim ft oms vsAm 

. —. —^ I ■■■ I * 

NCTC NCTC NCTC NCTC NCTC NCTC NCTC NCTC NCTC NCTC 

•067 aODO 3010 6004 SOM 1006 8067 SOM KWO SOTO 


Atsbfaiow 

RhSBBOM 

XrloM 


rfoooM 

+ + + 

+ + + + 

+ + + + 

+ +f + 

+ + + + 

+ + + 

+ + + + 

+ + + + 

+ + + + 


ProctOM 

+ + + + 

I- + + + 

+ + + + 

+ + + + 

+ + + + 

+ + + + 

+ + + + 

+ + + + 

+ + + + 

— 

CtfactoM 

+ + + t- 

— 

— 



+ + + 

+ + + + 

— 

— 

— 

Haodom 

+ + + + 

+ + + + 

+ + + + 

+ + + + 

+ + + + 

+ 4 + + 

+ + + + 

+ + + + 

+ + + + 

— 

IM MCCterMM 

UctOM 

+ + + + 

_ 


_ 


_ 





bnonw 

+ + + + 

+ + + + 

+ + + + 

-»- + + + 


+ + 

+ + + + 

+ + + + 

+ + + + 


Mtltou 





— 

+ + 

+ + + + 

+ + + + 

+ + + + 

— 

■wchuita 

lUflBOW 

+ + 

+ + 

+ + + 

+ + 



+ + 

+ 

+ 


M«ibOM 


—» 





+ + + + 



•M 

BUicta 


— 

— 

— 

— 

* 




InuUn 

+ + + + 

— 

— 

— 



— 

— 

— 

■— 

Dextnn 

— 

— 




+ + + 


+ + 



GlyoofVD 

— 

— 

— 

— 


— 


— 

— 


Mann tol 
Dole tol 


AmytdslUi » 

a nwthyl flucotldo — 

B methyl glncoi de ~ 

SsUclo — 


— ++++ ++++ — 


— DO fermenUt on + 0 5 cm of its format c 

-L. _1_ 1 R AM mS ^mm ftataMwaai aAmbk _1_ _I_ mJ 


(c) Among the di sacchandes lactose is 
fermented by one of them (NCTC 3057) 
and not by others Sucrose is easily fer 
mented while none of the Tondas ferment 
maltose In the other group of yeasts all 
ferment maltose with the exception of 
Rhoiotonda (NCTC 3070) 

(d) Rafiinose is feebly fermented by most 
of them 

(e) Among the Toridas Tortdti thermam 
Mum ferments mulin In our studies we 
find that Tortda UMosa (NCTC 3057) 
ferments inultn The same is the case 
with dextnn ScAtxo soecAufoiNycM tomhe 
(NCTC 3068) and Outturn amcans 
(NCTC 3066) both fermoit dextnn 

(f) Schuo saeauiromyces pombe (NCTC 
3068) and Zygo sacdtaromyees hnonanus 
(NCTC 3067) both ferment methyl gluco 
side 

The TmdM m general reveal a restncted 
field of fermentation mostly confined to a 
few of the mono sacchandes and one or two 


members of the di saccharides group They 
are biochemically less active than the 
baccharomyces The Rkodotonda is the 
most inactive and does not ferment any of 
the carbohydrates 

Our grateful thanks are due to Mr M 
Sreenlvasaya for his guidance and to the 
Council of Scientific & Industrial Research 
for financing a scheme of research of which 
this work forms a p^ Our smcere thanks 
are also due to the Director Indian Institute 
of Science for facilities and for his kmd 
interest 
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Fungi Growing on Jute 


S N BASU & S N GHOSE 

Indtttn Jute MtUs AssoeuUton Research Instttiite, Calcutta 


Amoaft tiM timil ftrowiag on raw Jnto, 
rant and hoMlan, ot rdatira humldltlM rang- 
ing ttwm 100 to 80 par cant« AsptrgtUi and 
PtnteMxa an rary GMumoa, P ettnnum Is 
most conapicnoos. 


Y ^TNDER suitable conditions of moisture 
I I and temperature ]ute is attacked by 
nucro organisms so that the storage 
and protection of raw jute and jute 
materials is a considerate problem to the 
trade An understanding of the type and 
nature of microKirganisins that are associated 
with the fibre, therefore becomes necessary 
even from the purely practical standpoint 
of devising protective measures 
The premt work was undertaken to 
isolate and identify the fungal speaes that 
grow — or are found — twi jute and jute 
manufactures Attention was confined to 
fungi only, smce expenence has shown that 
they are the chief destructive agents under 
usw natural conditions 

Bxpariraaatal 

Small quantities of the samples were 
mcubated m closed test tubes containing 
sulphntK aad solutions with densities ad¬ 
justed to give the desired relative humidity 
At mtervals, portions of the safjiples were 
taken and plated out m the nutrient medium 
described oelow The fungi present and 
then: respective colony numbm were re¬ 
corded m terms of a convement standard 
weight of the sample (0 02 gm) 

Incubation was earned out at 22'‘C and 
at 100, 95, 90, 85 and 80 per cent R H The 
me^um used for plating was made up of 
Csafiek's salt solution (with KH 1 PO 4 ) and 
1 pOT cent glucose to which a hot water 
extract of jute fibre had been added to make 
the jute liquor ratio of the final medium 
5 100 The medium after stenluation was 
cooled, andified with lactic aad to suppress 
bacterial growth, the sample added, and well 
mixed by shaking before pouring 25 cc 
quantities wen um m 15 cm p^ dishes. 


This special medium has some advantages 
The small amount of sugar present (and also 
the relatively low depth of medium m the 
pour plate) discourses extended groi^ 
and tends to give small isolated colonies 
Rapid exhaustion of food favours early 
sporulation, thus facilitating identification 
of species jute extract contains vanous 
micro nutrients which have marked influence 
on the growth and sporulation of vanous 
cellulose^estroymg sp^ies* * and in general 
also accelerate germination 

Five samples each of raw fibre yarn and 
fabnc (hessian) were obtained from dif¬ 
ferent sources for these experiments 
( Table I) 

Reanlte 

The results of these studies are recorded 
in Tables II VIII 

The speties of fungi are designated by 
their laboratory reference numbers and can 
be identified by reference to Table VIII At¬ 
tempts to obtain the total colony counts were 
not always successful as the plates were some 
times completely over run A blank space 
in the tables mdicates such indetermmate 
and heavy growth Of the mdividual species 
encountered only those which showed evi¬ 
dence of actual mcrease in growth well over 
its average count in the unmeubated con¬ 
trols were recorded ( Table II) A rough 
classification of the vigour of growth was 
nuide on the basis of number of colonies per 
002 gm of the sample as follows heavy, 
over 1 , 000 , moderate, 1,000 to 100 , mild 
below 100 colonies Speues have been 
reported m the decreasuig order of then 
colony numbers m each column 

At 100 |)er cent R H growth starts quickly 
and goes on mcreasiog untd the end of the 
test penod There is no marked difference m 
the amount of mwth on fibre, yam and 
hessian Pememum eUrtnwm was pre¬ 
dominant throughout, but less so on hesnan 
Other conspicuous species were 14, 12, 2, 
120 and 18 on fibre. 6, 127,18,2, P and 120 
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TABLE 1 —TTPB * SOUBCB OT MICPIM UBBD 


SAsniE 

No 

PI 

FI 

FI 

F4 

FB 


Tm OF vmm 


VOMB 


Yl 

VI 


YS 

Y4 

Yl 

HI Ho 

HI 

HI 

K4 

Hi 


Ftbf* wUta lutfl nlddk port oa Choadpur 
Ftbfo toHo Jato MclAa portkm Cbonnogur« 
PIbf* white lata bottom por ti on Borlul 
Ftbm wb to lute loiddlo per th m NenyeiiAi^ 
Fibre white )ata top p a rtl oo NekaDa/^bne 

Yim 8 Ib OM xed bowlu wvp 


I u lix II 10 5 oe./M 


Jentdal Jute Mttl 
LecfamtaemTea late 
MB 

Gounpon Jute MB 
Gowtoeoker Jute Mill 
BeWoden jMta M U 

Hafcoiiiohead Jota MU 
Hoofhlv fataim 
Relleaee lute Mffi 
HowrU Jota M8I 
Kftokuunh Jute MOI 


TABLE n—TOTAL OTOWTH FBOM UNINCUBATBD 
OONTBOL EAMPLEE 

( EMpm9ti 00 0 Ot fia t §m p i$ No loeiv |rewM ) 
Sahflb Colony Sfbciu apkaiiho 


No 

FI 

No 

40 

Modflnta innrUi 

--—-- 1 

MfM ffovth 

7i 87 8 18 P 8 18 8i 

F8 

414 

87 

i4 180 8 8 

Ft 

7 


87 P 44 187 

F4 

Mi 

87 

8 8 180 P 

Ft 

M 


J IS P 8 14 87 

Yl 

S«t 

87 

18 8 8 P 18 

VS 

18 


P 88 8 8 14 87 78 187 

Yt 

SI 


P 8 87 8 IS 18 

Y4 

SI 


14 P 88 187 

Yl 

S8 


8 8 14 P 18 18 87 

HI 

M 


18 14 P 187 8 87. 78 

HI 

IS 


88 88 80 10 78 P 

H8 

84 


78 88 8 

H4 

84 


78 88 8 

Hi 

li 


78 14 88 


on yam and 88 53 101 126 130 127 18 
44 and 132 on hessian Slowly gaining 
ground were PentetUtum purptirogentm on 
yam and PentcU l ii m wortmannt on hessian 
At 95 per cent RHP cttnium was predo 
ininant throughout and less so on hessian 
Also conspicuous were 120 and 44 on fibre 
53 6 18 and 127 on yam and 88 53 127 
and 44 on hessian Here also P pwpwm 
gemum appeared rather late as compared 
to 100 pu cent R H Rate and amount of 
growth m general did not show a marked 
fall but the species powing were more 
liimted as evidenced in the comparative 
ranty of AtpergtUtu species 2 12 and 14 
and PemciUtmH species 101 and 132 
At 90 per cent R H there was a defimte 
falling on of total growth as compared to 
95 per cent and 100 per cent R H at all the 
incubation mtervals stodied indicating a 
distinctly dower rate of growth P cttnimm 
was still the predominant mfection on fibre 
and yaiA^hut on heman it had given place 
to As pi^ imiu gUncMt which even at the 


higher R H values was almost as promineDt 
as the former species on hessian These are 
the only two organisms diowing a vigorous 
growth rate at this R H but also sigm> 
ficant are 120 75 88 44 and 18 on fibre 
and 6 120 75 53 18 2 44 and 128 on yam 
The flora growing are more restnctra as 
compared to 100 per cent R H this hmitiiig' 
mfluence being most noticeable with the 
speaes showing similar mhibition betwee n 
100 per cent and 95 per cent R H How 
ever betwreen 95 and W per cent R H tiiera 
IS hardly any difference in the t3rpe of species 
growing with the notable exception of P 

« tr^enim which seems to be mhibited 
per cent R H 

At 85 per cent R H there is a marked 
and abrapt fall m growth and after a year s 
mcttbation evidence of even mild growth 
was obtained only m a few isolate ms 
tances P cttnnum is completely supress 
ed and the organisms probably able to 
grow though extremely dowly are 88 75 
53 P and 12 Whether TntMoitrma mnde 
was actually growing is doubtful 
At 80 per cent R H the picture was much 
the same as at 85 per cent R H Sigm 
ficant increase m growth over the controls 
was rare even after prolonged mcubation 
except of the Phycomycetes This pecuhar 
Phycomycetous growth at this stage may 
be doe to freedom from crmipetition Other 
significant speaes were 88 75 and 44 That 
some growth takes place though very sotw 
ly IS mdicated by the relative preponder 
ance of A glamus which even at the higher 
ranges of humidity became mcreasingly 
frequent with the lowenng of RH Abo 
to be noted is that although at higher 
humidities A glamus was most frequent on 
hessian at 80 per cent R H it seems to at 
tack the fibre more easily than yam or 
hessian 


Dll 


The number of colomes obtamed of a given 
species emidoying the plating out method 
IS frequently not pn^portional to total 
nowth as measured by the body weight 
Thus a species of Psmctthum ot Mmor 
producing large clusters of small s pores 
will give more numerous colomes than a 
Curvulana which produces sporophoies bear 
mg only a few spores Nevertheless when 
mterpreted jnoperly the {dating out tech> 
tuque can give valuable mfomation and is 
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BAStJ if Ml FUMOl GBOWatC OK JITTB 


TAM m-SIGNnOANT OROimi AT IM M CaNT mJL 

(SM p f m tt i wi 0 W jw. MHU r^m l k nM ra p arU i ) 


•ahOu 


14 Dayi 



41 Dayi 



47 DAve 


No. 










CObOOY 

SioinrtcAiiT arr 

CoLoav 

SniMincAirr err 

COLOBV 

SniimcAaT •» 


No. 



No. 



No. 




Heavy 

Modecate 

Heavy 

Moderate 

Heavy 


Pi 


57 

A A 15 


57 

S 

io;oso 

57 , 18 




57 

14 


37 


A 4 S 0 

57 

lit 


57 


57 


lAOOO 

87 


P 4 


57 

A A lA 57 


57 , 5 

ISO 

7 . 5 SO 

57 , ISO 

IS 

P 5 


14 

A 748 

57 . IS 

44 

4,070 

IS 

lA 5 

Y 1 

VS 

Vi 


57 

57 , P 

57 , 4 

^ A 4 


57 

1 S 7 

1 S 7 

4 

•Zl* 

ISO 

AOOO 

4 . 47 D 

A 510 

57 

1 S 7 

117 


Y 4 


57 , A S 



47 

ISO 

A 410 

117 

5 

VS 


A 14 



4 

A 5 A 5 

1,740 

e 

15 A lA lA 










A U 

HI 


57 

8 , 4 , 4 , U 


1 S 7 


AMO 

117 


HS 


101 


1 A 50 

101 

110 

IBl 


HS 

5 U 


lA 14 

150 


A 440 

150 , 44 


Hi 


57 , IS, 44 



4 A SO 


4,000 

57 


H 5 

M 



A 4 S 4 

ISA 04 

ISO. 44 

A 480 

58 

A 158 


TABLE IV--aiO|ilinGANT caOWn AT U mi GENT ItB. 

( E xp f MM w i M 0 OS INI. «/ 9^nptu H%U |ro«M Nii fpwi t i ) 

SAMfLB tt DA^f AO Day* TO Daii 

No. /---. ----- ---- 
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57 
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87 

ISO 


F 5 

A 478 

57 

IS 
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VI 

A 588 

57 

0 

AlOO 

Vi 

A 05 S 

57 


4,440 

VI 
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57 

A 8 

11,710 

Y 4 

A 4 S 0 

45 

18 

5 J 40 

Y 8 

Am 

8 



HI 

1 , 4 M 
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8 

1 A 0 I 0 

HS 

MSO 


44 , 8 A 4 

1 -K 2 
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U 



Hi 


8 A 57 
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57 

N 

1,110 
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Heavy 
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57 

15 
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87 

18 

57 
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07 
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57 

lA A 14 

1,010 

57 
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17 
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s 
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87 

aa 
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OB 

58 
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88 
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58 
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117 . 17 , 44 , 



88 


TABLE V —EIQNirRlANT OBOimi AT 9t PEB CENT BJL 
( E xp x tu x i «N 0 OS fm. Nf i —UM met r t p ot U d ) 


SamtU 

No. 
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Fl 
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¥S 
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SI Day* 
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Mn 

m 
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MU 
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HcAYy 

17 

ST 


$7 

•r 


Modnto 


75 

r.im 


S 7 

S 7 

A 17 


COLMV 

No 


1 . 68 S 

IM 


1 »SS 4 

lAOS 

1 AM 


SiowinCAirr m 


Heavy 

•7 

S 7 

ISO 


57 

57 

57 


Moderaie 

ISO 

57 

57 , 44 
75 , ISO 

55 , 57 . ISO 


Cotoirv 

Nc^ 


AM4 

A 400 

1,400 

too 

4 A 50 


SionncAiTT m 


SA 14 

1 A 54 

5 A 1 S 


Heavy 

57 

57 

57 

57 

57 

57 

57 

57 


IMetata 


15 


57 




VI 

80 

1,048 


lA 1 IA 4 

1,718 

uo 

IM, 

m 

MOO 87 

^ M 

108 

A 158 

AS 40 

4 M 

57 

88 

•8 

AMO W 

M 50 88 

w 

88 

1 

u 5 N 

MOO 

5348 

88 

88 


in 

88 

88 


153 




J SCI INDUSTR RES V 9B 1950 


the best suited to our purpose namely to 
isolate the organisms which show signs of 
growth on ]ute for furthra studies using 
fees empincu methods Many of the organ 
isms diowing evidence of growth on jute 
m these tests have also b^n encountered 


by us prevuHisly m jute materials fredi or 
rotten and many grow on inte or filter 
paper m pure cultuw Notable excentums 
are the species of the Dmatuueae family 
which were conspicuously rare m the present 
tests although some of them like Cwvidarta 
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BASU aL FUNGI GROWING ON JUTE 


and AUenuma have frequently been found 
by UB heavily infecting jute materials exposed 
outdooira Recent evidence indicates that 
these dark-coknired fungi grow only when 
the material is exposed to light which 

destroys the light-coloured fun^*, the com¬ 
paratively rare occurrence of the Dema- 
Haceae m the present tests would tend to 
confirm that in the shade they cannot 
compete with other fungi These expen- 
menta are, therefore, of limited significance 
80 far as a comprehensive evaluation of the 
total mildew flora of jute is concerned 
In the case of cotton, a large number of 
fungi have been isolated from damaged 
storra obtained from different parts of the 
world^* Of these there is a la^e group of 
organisms, including MemnonuUa and Stocky- 
which have not been encountered 
by us on jute either in laboratory tests 
or on rotten samples obtained from elsewhere 
On the other hand, most of the organisms 
found on jute are encountered on cotton 
It would thus seem that the flora of jute, 
though often of the same type, are numencai- 
ly more restricted than those of cotton 
Galloway^ found the critical R H at which 
mildew growth is just inhibited on jute to be 
80 per cent The results reported here confirm 
this finding but indicate that a few species 
moy grow very slowly even at 80 per cent 
RH This may not be altogether devoid 
of any significance since jute materials after 
comparatively long storage have sometimes 
been found to be mildew^ and the humidity 
at such conditions could not have been high 
Of all the species, A gloucus definitely grows 
at 85 per cent R H or below The low humi¬ 
dity tolerance of this group has been recorded 
by Galloway* and Snow* It is also interest¬ 
ing to note that between the range 100 to 90 
per cent R H , the incidence of A gloucus 
was in inverse proportion to that of P c%tn- 
num on hessian, it may be that some kind 
of competition occurs between these two 
organisms Apart from the preponderance 
of A gloucus on hessian there was no marked 
difference between fibre, yam and hessian, 
either in the amount or m the kmd of growth 
they sujiported. • 

The importance of competition is also 
manifest m the behaviour of Chactomtum 
tndtcum which failed to appear at higher 
levds of humidity, but has b^n observed to 
grow well on jute at very high R H values 
under less competitive circumstances Also, 


the fact that it can grow at a relatively low 
R H adds to the importance of this fungus 
which expenence has shown to be a serious 
jute destroyer The Phycomycetes were en¬ 
countered often, particularly at 80 per cent 
R H , but since other wcH-kers have found 
that they cannot attack cellulose and since 
our previous work indicated that they grow 
on extraneous matter on the surface of jute* 
they were not considered to be of much 
practical significance Trtchoderma vtnde 
which has often been cited as a strong cel¬ 
lulose-decomposing fungus occurred but 
rarely, and when it did so it quickly covered 
the plate in a continuous growth without 
forming discrete colonies It was, therefore, 
not possible to determine whether the organ¬ 
ism was actually growing on jute, but in 
some other tests neither filter paper nor jute 
fibre was appreciably attacked in pure culture 
by the strams at our disposal 
Further work designed to get more exact 
information on the mechanism of the micro¬ 
biological degradation of jute fibre is bemg 
continued with fungi selected on the ba^ of 
these studies 

Summary 

27 species of fungi, mostly AspergtUt and 
PcHtaUio, were found on raw jute, yam 
and hessian samples incubated in shade at 
humidities ranging from 100 to 80 per cent 
R H P cttnnum is most conspicuous Only 
22 of these species appear to be actually 
growing on the samples 
The number of speaes growing at 100 
per cent R H is the largest Between 100 
to 95 per cent R H there was a fall in the 
number of species growmg, and between 95 
to 90 per cent R H total growth was reduc¬ 
ed At 85 and 80 per cent R H only a few 
species were able to grow very slowly The 

} previous observation that the dark-coloured 
ungi of the Demattaccae family are mhibited 
by other species when growth takes place 
in shade is supported by these rekdts 
Competition seems to play a significant part 
in some instances Thus AspergtUus gloucus 
and Chaetomium tndteum occur much more 
frequently at lower humidities when domi¬ 
nant species like PentetUtum cUnnum are 
suppremd 
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Investigation on Indian Radioactive 
Minerals 111-<> Monazite 


S K NANDI & D N SEN 

Department of Cheimstry University College of 
Sttence & Technology CiUentta 


Quaatitatin cfcmtcal uuUyala of mooa 
itto ahowa tha mlnaral to ba aaaantlaUjr a 
carlta aardi pboapliata 

M OVAZITE beanng sands were dis 
covered on the Travancore coast 
by the London CosmoMtIan Min 
i^ Syndicate in 1909 Tipper 
states that the nuneral occurs in pegmatite 
mtrusions but is probably mainly denved 
from the gneisses of the Travancore hills 
Monazite alw occurs m India in the sands 
to the east of Cape Comonn m the Tm 
nevelly district and agam near Waltair 
A crystallme variety is reported to occur m 
pegmatites in the Bangalore district Mysore 
State A large number of beantifiil crystals 
of this muieral have been found with pitch 
blende and columbite m pegmatites m the 
Ga>a district Bihar It has also been 
foiuid m imnute quantities m Tavoy and 
Mojirai Burma 

The present paper deals with the analysis 
of a specimen of the nuneral collected by 
Tii^ier from Pichhli Gaya distrKt Bihar 
The muieral was a semi transparent shining 
light brownish yellow colouiwl sample with 
resinous lustre hardness S 5 5 and specific 
gravity 5 1 

Method of Aaalials 
The sample was crushed to pieces of 
m diameter purified fron slimy impurities 
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by repeated washing and decantation with 
water from any decmposition product by 
treatment with very dilute nitnc acid for w 
hr washing with distilled water and finally 
dr)nngat HOT The purified sample was 
powdered to pass through a 200-medi sieve 
and the analysis was earned out according 
to the Scheme I 

Several detemunations of uramum were 
earned out and the results were found to 
be almost identical The analytical proce 
dure IS given m Scheme II 

Estimation of cmurn praseodymium 
neodymium samanum and iMthanum were 
camra out according to the method des 
cnbed in the previous paper' 

The mean values from a duplicate ana 
lysis of the mmeral are given below 

The separation of the rare earths mto 
tenum and ^tnum earth groups by the 
double sulphate method is not sharp 
Traces of neodymium and qipreciaDle 
amount of samanum fail to preapitate as 
double sulphates and hence the value of the 
yttnum earths may be httle too high On 
the other band the value of cenum earths 
may be a httle too low The spectromqihtc 
examinations of the srttnum earth naction 
nve stnum lines of w Ho Tm Yb Lo Y 
£r Gd Tb Ett and Sm (a member at 
cenum earth group) and very famt lines of 
Ce La Nd (members of the cenum earth 
group) 
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SCHEME II 

Sgm ^ faiwdsfU wimta/ d$compoud with Sec HF «fuf 15-20 c c U$^M to slrogf fwmt 

0 / 50./or o if T«A#fi up wtth cotd Mter mnd muds up to 250 e e AdM KfiO^ cry$Udi unhi moft of 

ih$ and mu nmUfuiUsd Wormed, fiUertd mnd wmihed vilA JUX sirong solution 

Vi Bofled to ozpcd CO|. added NH 4 OH m imall excew.* Filtered and P. Rejected 

waahed with 2 per cent NH 4 NO^ eolution 

F| Wubed Into a platinum bann, treated precipitate and jMtper with F| Rejected 

weak HF Evaporated to a email vohime FUterad off tiw pceci- 
|4tate of fluoridca of Th and rare earths and washed with warm 

Fp AMed See, HpSOt and evaporated to heavy fumes. Taken up Pp Rejected 

with water, heated and coined, volume made up to 150 c c, added 
excess of KpFeCNp solution and saturated with NaCi stand 
for several hours, filtered and washed with strong solution of 
Naa 

P 4 * (of ferrocyanides of U and Fe) Digested with cold dilute Fp Rejected 

RaOH until all ferrocj^kle was converted to hjrdroxide Washed 
with 2 per cent NH 4 O and a httle ammonia 

Pp DtefivM m HCl, volume made to 300 cc Neutralised with Fp Rejected 

Na/^p and added 2 gm excess Boiled and filtered, washed 
wiu hot 2 per cent NHpNOp 

F. Acidified with Ha and boiled off CO. Added NH4OH in excess P. R^ected 

Boiled and filtered 

P, Dissolved in HKOp, made ammomacal. added a solution of Ff Rejected 

(NH 4 ) jCOp In ammonia Allowed to stand for 2 hr Filtered 

Fp BoUed the solution to expel COp and NHp. Saturated with HpS Pp Rejected 

after acidification Filtered 

Fp BoUed off HpS Made faintly acid with HNO. Boded Through Pp Rejected 

the hot solution passed ammmila in excess Filtered and washed 
with 2 per cent NHpNOp 

Ppp Ignited and weight as UpOp Oissedved m wsiin I 1 HNOp R«j«cted 

WM filtered 

P,i Inited and weighed Subtracted the weight from the weight of F,, Reiected 

U,0, found 

Alternately (aa uied in duplicate analyaie) uranium wae determined aa UO^(CtHtKO).C.H,NO 


Chwnlcnl Compoaltloa 

The analytical results show that the 
mineral la essentially a cente earth ortho¬ 
phosphate. The sum of the equivalent ratios 
of the aadic constituents to that of the 
basic constituents Is found to be unity 
Modi work has been done by previous 
w ic kers on the rftle of thonum in monazite 
The first explanation due to Dunnington* 
is that ThSiO, is mechanically mixed with 
moiunte Penfield* supportra this view 
and found that the ratio of ThO, SiO, ^ 1 
BndP|0, Bk>mstrand*dis^ted 

Penfiud's obsMvations and concluded that 
thoria is present partly with ailka and partly 
with P.0, Kress and Metzger*, after an 
exhansuve investigatum, came to the con¬ 
clusion that thonum is present as phosphate 
with some admixed silicate, eg feidspar 
The present investigation shows that the 
amount of is quite insufficient to 

combine udth the whole of thorium (SiO,. 
ThOg — 0*52) On the other hand, the rare 
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earths alone are not sufficient to satisfy the 
ratio R,0, PgO, 1 Thorium is. therefore, 
present {Mutly with silica and partly mth 
^osphate According to Gokwchmidt, a 
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particular crystal may take up ions of 
another elanent which have about the same 
ionic radius but a different charge and it 
IS easier for a mineral to take up an ion of 
greater rather than smaller charge Thus 
(radius 1 lOA) has replied Ce'” 
(1 ISA) and SiO* has partially replaced 
so that it IS quite possible that some 
thonum is with phosphate and some with 
silicate 

Age ol the Mineral 

The mean values obtained for lead 
uranium and thonum were taJcen for the 
determination of the geological age of the 
mmeral After substituting these values m 
Holmes and Lawson s modified formula the 
age of the mineral was found to be 803 


million years mdicating that the mmeral 
is of upper Pre-cambnan era 
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Alkaloidal Constituents of the 
Bark of B artstata (Rassaut) 

K K CHAKRAVARTI D C DHAR & S SIDDIQUI 
Chemical Laboralones C S [ R Della 


BcrtMTine bcrlMrliM chloride end palme 
tine have been leolated from the alcoholic 
extract of the bark of Berbens anttaia 

A bout 13 speaes^ of Berbens occur in 
India mostly m the Himalayan region 
and m Assam Four of them also 
occur m Central India and the Nilgins 
and one vanety of B anatica Roxb m the 
Parasnath Hills of Chota Nagpur Some of 
these species are not easily distinguishable 
from one another and considerable difficulty 
18 experienced m their identification parti 
colariy because most of the berbens species 
are known by the same Indian name and 
are reputed for sunilar therapeutic proper 
ties Berbens roots and bark are employed 
m the mdigenous s 3 rstems of raedicme as 
bitter tonics and stomachics The aqueous 
extracts of the roots serve as a hou^old 
remedy m acute conjunctmties m chronic 
opthahnia and also m the treatment of 
oriental sores More recently the pnnapal 
al^oid olF the drug namely berberme has 
been shown to possess antibiotic activity* 
In view of the facta stated above it was 
considered of mtereat to undertake a syste 
matic study of the alkaloidal constituents 
of the vanons Indian species of berbens 
The Resent paper deals with a study of the 
alkaloids from the bark of B anstata obtained 
from Kai^gra ( Punjab) Earher work* on 
this species of berbens was limited to the 
iBohition of berberme (yield 2 23 per cent) 
and a minate quantity of the oxalate of an 
unidentified baro As a result of the present 
mvestuatuo three naturally occumng 
Gxystawne ydlow<o(doiired salts of bases 


melting at ISS’C 220^ and 165°C respect 
ively (decomp) have been obtamed by a 
process of frictionation of theuiitial crystal 
luate from the alcohohe extract of the baric 
on the basis of varying solubihties of the 
native salts in vonous organic solvents and 
water The mother hquors of these natural 
salts .ill of which proved to be clilondes 
further gave berberme through the chlonde 
and a crystalline iodide orange yellow 
needles mp 241T (decomp) The total 
jueld of the alkaloids m the form of salts 
amounted to c 4 per cent on the weight 
of the dry powdered bark 

the nitrate prepared from the natural 
chlonde mp 220°C (decomp) (Cl 9 24 
per cent) analysed for CMH]fN ,07 and 
rave the characteristic colour reactions of 
berbenne It formed an acetone compound 
m p 175'*C identical with the anhydro 
berbenne acetone prepared from berbenne 
chlonde The natural chlonde on reduction 
gave a colourles base mp 170X which 
analysed for CnHu 04 N and gave no depres 
sion m melting pomt with tetrahydro 
anhydro berbenne prepared from berbenne 
chlonde fhe native salt meltuig at 220'‘C 
(decomp) was thus established as berbenne 
chlonde 

The iodide m p 24T*C (decomp) analysed 
for C||H„ 04 NI 2 H 4 O and gave methoxyl 
value for 4 methox^ groups It gave the 
chlonde m the form of greenish yellow 
needles CuHm 04 NC 1 3H,0 mp 205<’C 
(decomp) and the nitrate ydlow needles 
^HttO,Nn 1 5 H.0 m p 239X (decomp) 
The analysis and melting pomts of these 
salts agrera with those of the comspooding 
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salts of palmatine From the chloride a 
colourless crystalline base, CnHuOtN, was 
obtamed on reduction and the rraucod base 
was found to be identical in melting point 
with that of tetrahydro-anhydro-palmatme. 
Althou^ a nuxed raeltmg pomt of the 
reduced base (m p 147'’C) with tetrahydro- 
palmatme could not be taken owmg to the 
lack of a sample of palmatme, the data 
presented above leave uttle doubt as to the 
identity of the iodide of the base isolated 
from Berbens anstata with palmatme iodide 

Results of studies of the natural chlorides 
meltmg at 235‘’C (decomp) and 165*^ 

(decomp) will be communicated m a subse¬ 
quent inper 

Bzperlmental 

7 kg of well-powdered bark wese percolated 
4 times with alcohol and the combmed 
percolates concentrated below 50°C m 
vacuo to a soft extract, which was of a dark 
yellowi^ colour After keepmg the con¬ 
centrated extract for 2 weeks, the mitial 
crystallizate (X) was filtered, washed with 
cold water and dned on the porous plate 

filtrate and washmgs, mark^ F in the 

HART ) 

Punjicaiton of Inttuil CrystaUuate {X) — 
lOOgm of the crude yellowish-brown c^tal- 
lizate (X) were well powdered, digested with 
water m the hot and filtered The un- 
dissolved reddish-yellow residue was extracted 
with hot alcohol and the alcohol-insoluble 
portion was dissolved in a mixture of alcohol 
and methanol (1 1) The alcohohe solu¬ 
tion was treated with a httle ether and petrol 
ether which removed dark reddish impurities, 
leavmg a clarified liquid from which a light 
reddish coloured crystallizate (X,), mp 
185'’C (decomp), was obtamed on the addi¬ 
tion of excess of ether The filtrate from 
the ethyl alcohol-insoluble fraction of the 
initial crystallizate was allowed to stand 
for sometime m the cold and the yellow 
cmtallme mass m p 205'’C (decomp), 
which separated out was filtered and wawed 
with akohol The filtrate was then concen¬ 
trated to a small volume, when it gave a 
further quantity of a yellow crystallme 
product (X|), m.p. 200*^. (decomp). The 
mother bquor frem (X|) gave on treatment 
with ettiCT a crystallme pieapitate (XJ 
which melted at ISO^C. By this method 
of mitial purification and fractionation 4 
crystalhzates were obtamed, the melting 


points of whidi ranged from lOS'C. down 
to 150^. m the case of the last frac¬ 
tion After a second stage of fractional 
crystallization (vtdt Chart), the higher 
meltmg fractions (m.p 178-205”C.) were 
agam nactionally cxystallized from methanol 
and alcohol, when they finally gave a product 
from the top firactions wnich mdted at 
(decomp) The filtrates gbtained 
m the course of imtial fractionation of the 
crystallites (F 4 and F|^) were freed of the 
solvent by evaporation in smaller lots, the 
residues were dimolved m water, the solution 
treated with activated charcoal, filtered 
and allowed to crystallize, when a product 
m el ting at 230°C. was obtained which, on 
repeated recrystallizafion from alcohol, 
finally melted at 235°C The mtermediate 
fractions meltmg between 210'*C and 190°C 
obtamed m tiie course of fractional a^tal- 
lization of crops melting from 178X to 
205*^ were set aside for the present, as they 
appeared to constitute mtractable eutectic 
mixtures. From the combmed tail frac¬ 
tions from this side and from the mother 
liquors of the fraction meltmg at 235X 
mp 150°-60°C), repeated crystallizations 
rom alcohol and water ultimately led to 
a third definitely uniform product, which 
melted at 165X and the melting pomt of 
which could not be raised higher on further 
crystallization from these solvents 
ItoUUtoH of Berbtnno & Palmatme from 
the Mother Liquors (F) of the Initial Crystal- 
lisate — The alcohohe mtrate (F) from the 
initial crystallizate of the native salts was 
purified by the addition of ether and petrol 
ether, wih precipitated out a dark brown¬ 
ish sticky mass The clear deep reddish 
decantate was freed of the solvent and the 
residue was taken up m about 500 c c water 
and shaken out repratedly with petrol ether 
to remove fatty matter. The yellow-brown 
aqueous layer was acidified with hydrochloric 
add and treated with sodium chloride to 
saturation. The heavy yellow {veapitate was 
filtered, well washed with cold water, dned 
(Ml a porous plate (125 gm) and repeatedly 
crystallized from alcoluM and water, when 
babenne chloride, mp. 220*C. (deonnp.), 
was ultimatdy obtains The filtrate from 
crude berberme chloride was treated with 
potassium iodide and the oran^yellow 
ppt was filtered, washed with emd water, 
dned (50 gm.) and repeatedly cryatallued v 
from a mixture of methmud and 10 per cent 
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acetic acid wdien it finally melted at 241”C 
(decomp ) ( Chart ) Found C, 48 65 , 

H. 5-25 . N. 2 90 per cent; OMe, 23-82. 

I, 24-12 per cent, required for CnHnOtNI, 
2H)0 (palmutine iodide) C, w-93, H, 
5-04. N. 2-72, OMe. 24-66,1, 24-07 per cent 

Ckaractmxalton of the Natural Alkalotdal 
Salts — The aqueous scdution of the natural 
salt meltmg at 220°C was treated m the 
hot with a saturated solution of KNO,, 
and the crystalhne mtiate of the base which 
came out on cooling was filtered Addition 
of silver nitrate solution to the filtrate gave 
the curdy-white precipitate of silver chloride 
The salts melting at 235X and IfiSX also 


showed a similar behaviour and all the 
natural salts were thus proved to the 
chlondes 


Nitrate from the Natural Salt (m p 220®C ) 
Berbenne Nitrate — The nitrate prepared 
from the natural salt in the manner des¬ 
cribed above or by warmmg an aqueous 
solution of it with dilute nitnc acid was 
repeatedly crystallized from water, when 
it was finally obtained as fine yellow needles, 
m p 275‘’C ( decomp) Found C, 59-92 , 
H, 4 67, N, 7 12 per cent, required for 
C»H„N,0, C, 60 30, H. 4 52. N, 7 04 per 
cent 

Acetone compound, prepared according to 
the prescribed method, melted at 17SX, 
and its mixed meltmg pomt with an authen¬ 
tic sample of the acetone compound of 
berbenne showed no depression m a parallel 
observation of the meltmg pomts 

Reduction of Natural Sw {m p 220*C) 
Tetrahydro-berbenne — 2 gm of the natural 
salt were catalytically reduced with platmum 
oxide m methanol solution The residue 
left over after filtration from platmum oxide 
and evaporation of the solvent was treated 
with fairly concentrated ammonia to liberate 
the reduc^ base, which was filtered, washed 
with cold water, dned and crystalli^ from 
a mixture of benzene and petroleum ether, 
colourless needles, soluble m benzene, in¬ 
soluble m petrol ether and ether were 


obtained, m.p. 170*C.; yldd, 1*8 gm. Found 
C, 70-28, H, 5 92, N. 4-01 ptf cent; required 
for C»H„04N C. 70-8, H, 6-19, N. 4-12 
per cent. 

Palmatine Chhnde — 5 gm. of iodide 
meltuig at 241X. were treated in methanol 
medium vnth an excess of freshly prea- 
pitated silver chloride and the pasty mass 
extracted with methyl alcohol and nlteied. 
The filtrate was freed of the solvent, taken 
up m a little warm alcohol from whidi 
palmatme chloride crystallized out m orange- 
yellow needles, m p 205X (decomp) Found 
Cl, 7*99 per cent, required for CuH^^NQ, 
3H.0 Cl, 8 04 per cent. 

PahnaUneNitraU —0-2 gm. of the dilonde 
was treated with 5 cc of dil mtnc acid, 
when the mtrate of the base came out 
as a yellow crystalline mass, which crystal¬ 
lized from water in greenish yellow ne^es, 
mp 245X (dccomp) Found C, 5610, 
H, 6 01, N, 646, OMe, 23 4 per cent, 
required for CnHuO^Nj, 1|H|0 C, 57 14, 
H, 5 66. N, 6 35 , OMe. 2407 per cent 

Tetrakydro-palmatine — 2 gm of the 
chlonde reduced with platmum oxide m 
methanol solution and worked up m the 
manner described m the case of tetrahydro- 
berbenne gave the reduced base m the form 
of colourless needles, soluble m alcohol, 
methyl alcohol, chloroform, sparingly soluble 
m ether, and insoluble m petrol ether, m p. 
147X , yield, 1 7 gm Found, C, 7118, 
H, 6 77 , N, 3 95 per cent. required for 
C,iHmO«N C, 71-02, H, 6 98, N, 4-13 per 
cent 

Our thanks are due to Mr Baldev Singh 
for his help m providiiig the plant matenal 
and to Mr S C Misra for his assistance m 
the imtial stages of the isolation woric 
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Studies in the Syntheses of 
Quinolino-a-Pyrones —Part I 
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TIm of 4-liydnnj-qiiliioldliio*6- 

B>or-p«roiM ( Ci|H.O(N )t ( 3 i S-cjclopeiitono )- 
4-h y ifreKyqiri n ol ino »6 1 S-a-pyroao ( 

0,N ) and ( 3 t S-cyclolMixono )*4-li^roxy- 
qntnoHno-6-B-a-pyrooo (G,(HiiO|N) have 
bee n effected by the appllMtlon of Conrad 
and Umpach reacttoo. 


I N view of the physiological activity 
charactenang boui coumanns and alka¬ 
loids, it was considered of interest to 
S3nitheslze and study the jdiysiological 
activity of compounds contamuig both the 
lactone group of the coumarins and the 
basic mtrogen system of the alkaloids 
Some compounds of this type, viz qumo- 
hno -6 S-a-p\TOne, have already been syn¬ 
thesized by Dey et ai by the application of 
the Skraup's reaction to 6 -amuiocoumann* 
and also by apid)aog the Doebner-MiUer 
reaction to 6 -aiiunocouniaiin, 6-amino-4- 
naphthopyrone*, S-ammo-S-methoxycouma- 
nn and fr-ainmo- 8 -methoxycoumann*, but 
no mention of their physological activity 
18 available m literature 
In the present mvestigation, 4-hydroxy- 
qumaldmo^: 5-a-pyrone, CjiHtOsN (1), 
(2 3 -cyclopenteno)- 4 -h 3 rdroxy-qumolino- 
6 : S-a-pyiYHie, C,(HuO,N (II) ana (2 3- 
cyclohexeno )-4-hydroxy-qumohno-6 5-a- 
jyyrone, Ct|H]|0|N (III) have been synthe¬ 
sized. Tom Mses have been prepared 
by the cyclization of the mtermediate pro¬ 
ducts, etwl- 3 '-( 6 -euiunocoumann)-crotonate, 
CUH 11 O 4 N (LA), ethyl-5'-(6-anunocoumann)- 
1 ~ S'-cy^opentene caiboxylate, C^ 7 Hjt 04 N 
(IIA) and ethyl- 6 '-( 6 -aininocoumann)-r 6 '- 
cyclohexene carboxylate, C]|Hx| 04 N (IIIA) 
obtained by the cmdensation of 6 -ainmo- 
conmann with ethyl acetoacetate, ethyl- 
C3rck)penta no ne-2-caroox)date and ethyl- 
qidohexanooe-Z-cutxixjute remectively, 
undCT ouiditions ^^ikh exclude the formation 
of the coirespMidiu anihdes, according to 
the method of dmirad and Limpach* 
Angular structures have been assigned to 


these bases in consideration of the observa¬ 
tions of Dey and Goswanu^ 

The bases have been obtamed m good 
yields Thw give copious preapitates with 
the usual aUcaloidol reagents and respond 
to the characteristic colour reactions of 
alkaloids The basic nature of these subs¬ 
tances is not promment owing to the pre¬ 
sence of a phenohc hydroxyl group, which 
gives them an amphoteric chapter and is 
re^nsible for their solubihty m dilute 
alleles The weak basic character is also 
responsiUe for the ease with which the 
hydrochlondes get hydrolysed m the pre¬ 
sence of water Furtiier work m this une 
IS m progress 

Experimental 

Ethyl • 3* - (6 - amutocoumoftn) - crotonate, 
(lA)—A mixture of 6 -ainino- 
coumann (z 1 gm) and ethyl acetoacetate 
(27 gm) was warmed on the water bath 
and the resultmg solution kept overnight 
after adding a drop of 50 per cent hydro¬ 
chloric acid, m a flask fitted with calaum 
chloride gua^ tube The condensation pro¬ 
duct which separated as a white ciystaUine 
mass was coUected, washed with 5 per 
cent sodium hydroxide solution (50 c c) 
and washed frro of alkah It crystallized 
from dilute alcohol m white plates, m.p 
126*C, yield, 70 per cent Found N, 5 06 
per cent, C 14 H 14 O 4 N requires N, 5*13 per 
cent 

4-l^>dro)^-^naldtno^ S-a.-pyroHe, CuHt- 
O 4 N (I) — 40 cc of hquid paraffin was 
heated to 260X. and 1 gm of the mter¬ 
mediate (lA) was quickly added on to it, 
the heating beuig contmim for 1 nun. at a 
temperature range of 260”-70”C It was 
then allowed to cool down to the room 
temperature, diluted with a btUe petrol 
ether The resultant product was filtered, 
washed with petroleum ether, dissolved m 
hydrochloric add and predpitated with 
ammonia after filtering oS. the soqiended 
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impunties The base thus obtamed ciystal- 
lura from absolute alcohol ui hght-yellow 
needles, m p 312'’C (decomp) It is sparmgly 
soluble m bensene and ethyl acetate, fairly 
soluble m absolute alcohol, moist acetone, 
xylene and cyclohexanone, insoluble m 
ether and petroleum ether, yield 90 per cent 
Found N, 6 21 per cent, C|3H,0(N requires 
N, 6'17 per cent 

The hydroehlornU obtained by dissolvmg 
the base m concentrated hydrochlonc aad 
and evaporatmg off the aad, formed white 
crystalhne ne^es which, after washmg 
with alcohol, melted at (decomp) 

The bvdrochlonde is sparingly soluble m 
aloobof, msoluble in other organic solvents 
and u unstable m water 

The ehhroplaHnaU obtained by adding a 
2 per cent solution of platinic chlonde to a 
solution of the base m faiily concentrated 
hydrochlonc aad, formed buff-coloured 
needks melting at 280*^ (decomp) 

The p%ertUe was prepared by adding a 
satuiatm solution of picne aad m glMial 
acetic aad to the base dissolved m a httle 


of the same solvent It formed deep-yellow 
rhombic crystals, mp 283X (decomp) 

Ethyl-S'~{ 6-<mtnocoumartH ) -1' 5' - cyclc- 
pentene carboxylaU, C„H,AN (IIA)- 
To a clear solution of ^ammocoumann 
(1 08 ) m cyclopentanone carboxyhc 

ester (1 30 gm), obtamed by warming the 
mixture on a water bath, a drop of 50 per 
cent solution of hydbrochlonc aad was 
added and the solution ke^ m the flask 
fitted with a calaum chlonde guard tube 
for 12 hr The separated crystals were 
filtered, washed first with 5 per cent sodium 
hydroxide solution and then repeatedly 
with water On le-ciystalluation from 
alcohol the product formra pale-yellow rods, 
mp 153”C , yield, 90 per cent Found 
N. 467 per ooit, CiTHif 04 N requires: N, 
4 68 per cent. 

(2 3-Cyclop«nteito )-A-t^iroxy-Mnohno- 
6 S-x-pyrone, (II) — The inter¬ 

mediate (IIA) was cydued by following 
the procMure noted for baiM I The 
resultmg base oystalllxed from abedute 
alcohol m cream-coloured needles, m.p. 
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330^C (decomp). It ii sparingly soluble m 
benzene and ethyl acetate and fairly soluble 
in absolute alcohol and cyclohexanone , yield, 
60 per cent Found N, 5*60 per cent, 
CxiHjiOgN requires N, 5 53 per cent. 

H^ochlonde — Colourless hexagonal 

'plates, ni.p. 360T. (decomp) 

CkkfoptaHnaU — Drowniah-ydlow hexa¬ 
gonal plates, mp 250X (decomp) 

Picrats — Deep^yellow rhombic crystals, 
m.p. 23ST (decomp) 

o~amnocoumartn )-r V-cydo- 
hexene carboxylaie, (IIIA) — 

6 -Ammocoutaann (0 3 gm) was heated on 
a water bath with an excess of cyclohexanone 
carboxyhc ester ( 0 5 gm) for 2 hr and the 
resultant solution left overnight after adding 
a drop of 50 per cent h}mrochlonc acid 
The solid mass which separated was treated 
with sodium hydroxide solution ( 5 per cent), 
filtered, washed free of alkah and crystal- 
hzed from alcohol, pale-yellow nei^les, 
m p 132X , yield, 95 per cent Found 
N, 4 50 per cent, C 1 SH 19 O 4 N requires N, 
4*47 per cent 

( 2 S^yclohexeno ) - 4 - hydroxy - quinoltno- 
6 S-a-pyrone, CifHjgO.N (III) — 0 3 gm 
of the mtermediate (IIIA) was added to 
liquid paraffin (20 c.c) heated to 270X 
and kept at that temperature for 5 imn 
The dork-brown product which separated 
out after the mitial solution of the mter¬ 


mediate was filtered after cooling down to 
room temperature and dilution with a httle 
petrol ether and washed with petnd ether 
^e product thus obtamed was warmed with 
a little cone hydrochloric acid and filtered 
from the non-b^c, insoluble, darkish resm- 
ous matter The filtrate was cooled after 
dilution with twice its volume of water, 
and then treated with excess of ammonia. 
The precipitated base was filtered, wadied, 
dried on a porous plate and crystallized 
from absolute alcohol It forms paJe-yeUow 
needles, m.p 330**C (decomp), is fairly soluble 
m hot cyclohexanone and spanqgly m 
benzene and ethyl acetate, yield, 70 per 
cent Found N, 5*32 per cent, C^gHigOgN 
requires N, 5 24 per cent 
Hydrochloride — White rhombic crystals, 
m p 285T (decomp) 

Chloroplaitnate — Buff-coloured needles, 
m p 241X. (decomp) 

PxcraU — Yellow rhombic crystals, mp. 
210*C 
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Optical Rotation of Abiotic Add in Alcohols 


S. P. MITRA 

Sheila Dhar ItuMate of SoU Setaice, Umvcwty of AUaMai 


The optical rotatloB of aMotlc add from 
iBdIaa roaln 1b aaoBohydrlc alcohola baa 
boon dota rniln od Tbe spodflc ratatioB at 
aUotlc add In mottajrl, otbjrl and Iro-amyl 
a lcdiol a Incraaaoa wltb tbo coBContndon of 
tba add i in tbo caso of otbor alcobola tba 
rotation Incroaaaa up to a point boytmd tdilcb 
It folia. 


M ITRA and Ghatak* and Ran and 
Simonaen* have shown that abietic 
acid IS the chief constituent of 
Indian rosin obtained from Ptnua 
longtfolta The physical moperties (but 
not the cheimcal properties) of abietic acid 
depend upon the method employed for its 
preparation and purification*. C^tical rota¬ 
tion is the most important physical constant 
of abietic aad and u often quoted to the 
exclusion of all others. 

The optical rotation of abietic aad from 
Indian rosm in monohydnc alcohol solvents 
has been determmed. The results obtamed 
are recorded m this paper 

EsparlmeBtai 

Abietic aad whs prepared from "water- 
white rosin " (Jailo Ronn & Turpentine 
Factory, Lahore) by distillation with super¬ 
heated steam* Freshly powdered sample of 
rosm, m p 160**-63”C, was used, as powder¬ 
ed rosin on storage gets oxidized. The aad 
gave C, 79*02, H, 10*22 per cent, C|,H|,Oa 
requires C, 79 47, H, 9 93 per cent 
The aad was stored as sodium tetra- 
abietate and was released as needed from 
the salt 

The optical rotation of abietic acid m 
methyl, ethyl M-propyl, tso-propyl, ti-butyl, 
see-butyl, ter-butyl, amyl and iso-amyl 
alcohols was determmed at 25°C and tM 
results obtamed are recorded m Tables I 
and 11 Pure, re-distilled solvents were 
emplcqred. 

DlSCUSSlOB 

The qpeafic rotation of abietic aad was 
found to obey Dnide's simple dispersion 


formula, [a] Straight line graphs 

are obtamed whenis plotted against 
A*. The differences between the observed 


rotatory power (c) and the rotatory power 
(C) calculated from the diqierBion equation 
IS witlun the limits of experimental error. 
In general the deviation is ± 0*03”, but for 
Hg 4 i||. which IS a difficult line to read, the 
deviation is ± 0*09” 

The rotatory power of abietic aad in 
monohychic aloihob is found to decrease 
m the following order amyl alcohcd > 
wo-Wyl alcohol > sec-butyl alcohol > 
B-jHopyl alcohol > tso-amyl alcohol > 
ter-butyl alcohol > M-butyl akohol > ethyl 
alcohol > tso-propyl alcohol > methW 
alcohol. This srauence'does not run strictly 
paralld to the melectnc constants of the 
solvents, namely methyl alcohol > tso- 
propyl dcohol > ethyl alcohol > «t-propyl 
alcohol > ethyl alcohol > w-butyl alcohol > 
amyl alcohol > sec-butyl alcraol > ter- 
butyl alcohol > tso-amyl alcohol It is 
more logicd to corrdate tne rotatory powers 
of a substance with the dielectric constants 
of the solutions and not with those of the 
solvents used The values for dielectric 
constants for solvents have been used m 
these expenments, as the values for abietic 
aad solutions were not available The 
rotatory power of abietic aad m various 
solvents was deduced from the rotatory 
power data for Hg^ ... This line Uras 
chosen at random. The same s equence 
was found to hold good with other wave¬ 
lengths also 

The absorption maxima valnes obtained 
from rotatory dispeiaion measurements are 
found to be in good agreement with the 
inUoes obtained 1^ measurements of absoep- 
tion and calculation usmg Woodward's 
method*. 

Do pent. Room and Dnbouig* and 
George* have shown that the wptaSc rotation 
of roan adds depends not only on the solvent 
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employed, but also on their concentration 
in the solvent Systematic work under¬ 
taken m this laboratoiv shows that in methyl, 
ethyl and MO-amyl alcohols, there is an m- 
crease in specific rotation of abietic aad as 
the concentration m the solvent increases 
With iso-propyl, n-propyl, »so-butyl, n-butyl, 
amyl, sec-butyl, ter-butyl alcohols, the 
speafic rotation mcreases with concentra¬ 
tion of abietic acid up to a ccrtam point 
beyond which it begins to decrease 
The values obtained for the optical rota¬ 
tion of abietic aad m monohydnc alcohols 
can be easily explained on the basis of 


association and compound formation of 
organic aads m solvents. 
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Vaccenic Acid & Its Relation to the 
Alleged Grass-juice Factor 

D V SIVA SANKAR & P S SARMA 
University Biochemical Laboratory, Madras 


Feeding experiments on rats show that 
vaccenic acid has no growth-promoting pro¬ 
perties A butter diet Increased the vaccenic 
acid content of the body fat of the rat, but the 
increase is unaccompanied by any change 
in the growth rates Neither butter nor 
paddy grass contain any unidentiAed factors 
necessary for rat nutrition. 

T he supenor growth-proraotmg proper¬ 
ty of butter has been the subject 
of many investigations^-^* Schantz 
et fl/ claimed that prematurely 
weaned rats did not grow well owing 
to the lack of an essential factor pre¬ 
sent in butter, and that this growth 
retardation disappeared after six weeks 
if the animals were fed on a stock diet 
When weanling rats were treated to a 
lactose-nch diet, Boutwcll ri a/ “ found 
that those receiving butter fat grew better 
than those receiving vegetable or hydro¬ 
genated fats This supenonty was no 
longer recorded when a mixed carbohydrate 
diet was mven The reported supenonty 
of butter fat, if lactose was present m the 
concentration found in skimmed milk^*, 
has not been confirmed by others^* It 
has been suggested that the better growth 


observed with butter fat might be explamed 
on the basis of food preference for the butter 
flavour, whereby the animals consumed more 
and grew more rapidly* 

Deuel and his associates*** were unable 
to confirm the presence of any unidentified 
nutnent m butter Their results are sup¬ 
ported by those of Zialcita and MitcheU", 
and those of Euler et al **• The experiments 
of Jack ri fli® as well as those of Henry, 
Kon, Hilditch and Meara* indicated that 
there was no one fraction of butter the 
growth-promotmg action of which was 
supenor to that of whole butter But 
Geyer ri a/ ^ and Nath et have recently 
reported the supenor growth-promotmg 
action of a hqmd fraction of butter remam- 
mg after separation of the solid portion 
from an acetone solution at — 4®C 
Boer and Jansen^^ found that “summer" 
butter, obtamed from the milk of cows 
fed on green grass, contamed a growth- 
promoting factor, other than vitamm A, 
and the other known fat-soluble vitamins. 
They reported^ that it was the vaccenic 
acid fraction of summer butter that was 
responsible for the mcreased growth Addi¬ 
tion of vaccemc acid to a rape seed oil diet 
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was found to promote ^wth as much as 
summer butter did 

A significant factor m connection with 
the disputed growth-promoting action of 
" summer " butter, as compared to " winter ” 
butter, is the reported occurrence of an 
unidentified nutnent m grasses*®^ The 
work of Kohler et al^ mdicates that grasses 
contain a grass-juice factor and that young 
rats maintamed on the milk of cows fed on 
green grass grew at the rate of 4 gm a day 
whereas rats mamtamed on muieralized 
winter milk (i e milk yielded by cows on 
a non-grass wmter regimen plus the neces¬ 
sary mmeral salts) grew at the rate of only 
2 5 gm per day 1 he work of Cary and 
Hartman*^ also mdicates that besides cer- 
tam other substances like milk and liver, 
alfalfa hays, timothy hays and Kentucky 
blue grass contain an unidentified nutrient 
or nutnents 

The announcement by Boer el al (loc 
cit) that vaccenic acid was the growth 
romoting factor present in summer * 
utter, coupled with the report of the 
presence of still another unidentified factor 
m fresh grasses leads one to the plausible 
supposition that a grass diet enables the 
cow to elaboiate an unidentified summer * 
butter factor which may be identical with 
vaccenic acid heedmg green grass, might, 
therefore, result m an increase of the vac¬ 
cenic acid content of cither the body fat 
alone or both milk fat and body fat This 
hypothesis supports the claim of Brouwer 
and Sjoncker-^haffner” that the milk of 
cows fed on grass contains higher amounts 
of vaccenic acid 

In the present investigation expenments 
were cam^ out to enquire into the presence 
of still unidentified nutnents in paddy 
grass and m summer butter, and the possible 
conversion of the one to the other in the 
rat The vaccenic acid content of the 
body fat of the rats was also determmed 
in order to correlate any higher growth 
rates with higher contents of vaccenic 
acid 

Experimental 

Young weanling rats (28-30 d^ys old) 
were divided mto 3 groups, each group 
consisting of 3 males and 3 females Care 
was taken to effect equal distnbution of 
litter mates The diet of these rats was 
made up as shown below 


Consltineni % by 

weight of diet 

Rice powder* 35 

Wheat powder* 35 

Casern* ( B D H light 
white) 10 

Dned yeast* 6 

Salt mixturef 4 

Fat 10 


Vitamins A and D were added as the 
unsapomfiable part of a shark liver oil 
concentrate dissolved m coconut oil along 
with vitamin E For groups I and II the 
fat given was coconut oil (purified to solidify 
at 20® 26®( ) and the rats m group III were 
fed on butter In addition the rats in 
group II received fresh paddy grass (finely 
ground up) to the extent of 10 per cent of 
the whole diet I he rats were fed ad libitum 
and care was taken to supply more food to 
each rat than it actually consumed The 


cages were pi iced in such 

a manner that 

coprophdgy was iliminated 

to a consider- 

able ext< nt 

Besides these 3 groups, 

4 female rats 

from the same litters were 

maintamed on 

our stock diet, which was composed as 

shown below 

Constituent 

Parts by 
weight 

Paddy nee and wheat 

Jinely giound 

60 

Groundnut cake 

10 

Pulses 

5 

Skim-milk powder 

10 

Salt mixture 

1 

Arachis oil 

1 

Dned fish 

3 

firesh radish leaves 

5 

Germinated pulses 

5 

with additional supply of fresh milk 


(10 c c per rat per day) The growth 
of these rats was measured by weighmg 
them every week 

After feeding for 40 days on the expen- 
mental diets, the rats were killed m the 
morning and were dissected to see that 
no food was present in the intestmal tract 
The caracasses were minced and dned with 
plaster of Pans The dned product was 
ground and each group was divided mto 
3 latches for purposes of analysis 
Each batch was extracted thoroughly by 

• Precd from fat by extraction with fight 
petroleum 

I Phillips and Hart salt mixture** 
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T ABLB 1 — V AOGENIG ACID OONTBNT OF BOMS 
COMMON BOOTH INDIAN F AT8 


Fat 

Cooonat <dl 
Andilt oil 

Butter ( pooled umpio ) 
Pif beck tvt 
Beef beck let 


Vaccihio acid 
% 


0 «8 
1 14 
S M 
0 M 
1 53 


TABLE U — INOUABB IN THE WBIOBTB OF 
RATB (OM ) 

Itfo OP Geoop I Gmodp II Gmovf III 

wHKi CoeraoL— cocouirr oil & auTTBe 

COCONUT OIL PADDY GUAM 


ALOMK 

^-- ■* - f- \ - 

Helei Pemelet Ualec Femelee Melee Femalet 


IS 


15 

9 

IB 

9 

19 

7 

15 

4 

A 

8 

87 


80 

7 

48 

0 

86 

S 

41 

9 

SO 

0 

79 


59 

6 

70 

8 

61 

6 

70 

7 

49 

8 

lOi 


76 

5 

95 

t 

73 

B 

93 

6 

68 

8 

114 


03 

7 

112 

9 

05 

8 

118 

S 

76 

3 


refluxing repeatedly with petroleum ether 
^ b p 60®C) The fat was prepared 
from the extracts by distilling off the 
petroleum ether on a water bath The fat 
was saponified and the fat acids were liber¬ 
ated from the soaps The fat acids were 
u^ished with lukewarm water and weighed 
The iodine value of the fat acids was 
determined according to A O A C methods 
(Hanus method) The content of vaccenic 
acid m the fat acids of the body fat of rats 
was determmed according to the method 
of Cocks, Christian and Harding** 


of ^wth Paddy grass, which is smular 
to wley, wheat and oat grasses, used by 
Kohler ei al (loc at), did not contain 
any unidentifi^ growtli-promoting factor 
necessary for the white rat Also feeding 
fi^h paddy grass has not been found to 
mcrease the vaccemc aad content of the 
body fat of the white rat Perhaps the 
elaboration of vaccenic aad from a grass 
diet is earned out by the cow and not the 
rat. and the rumen is probably the site of 
its formation The ability of the cow to do 
so seems to be mdicated by the fact that 
beef fat contains higher amounts of vaccemc 
acid than pig fat 

A butter diet mcreased the vaccenic aad 
content of the body fat of the rat This 
IS due to the higher content of vaccenic 
aad in butter than m coconut oil How¬ 
ever, the higher vaccemc aad content of 
the body fat of rats fed on butter was not 
accompanied by mcreased growth rates 
This demonstrates that vaccenic aad has 
no growth-promoting properties, a con¬ 
clusion which is m conformity with other 
observations'' ^ 

Summary 

1 From our feeding experiments, it is 
concluded that neither butter nor paddy 
grass contam any unidentified nutnents 
necessary for the rat 


TABLE m —ANALYBIB OF THE BODY FAT OF RATB 


Group I Group 11 Giioup ill Stock 

--- --•-, ,-A-, ,-^ 



f - 


- ^ 

r---- ■ 



■ -— 

_ 

S 

■ — 



1 

8 

8 

1 

8 

a 

1 

8 

1 

9 

Spx 

M & M 

M ft F 

F ft F 

M ft M 

M ft F 

F ft r 

U ft M 

M ft F 

F ft F 

F ft P 

F ft F 

Caicah vrifffat rm 
FaI Id carcAM % 

317 00 

803 50 

890 00 

831 00 

373 00 

871 80 

338 

877 00 

864 00 

878 00 

808 00 

16 10 

17 00 

14 80 

16 00 

15 SO 

14 70 

Loet 

15 30 

14 80 

10 50 

11 to 

Iodine VRlqe of 

S3 37 

86 34 

88 64 

37 16 

85 88 

88 50 


43 84 

41 61 

88 SO 

86 60 

fit ACUta 











VAcoenfc mod 

1 46 

1 36 

1 63 

1 60 

1 40 

1 88 


8 10 

1 99 

0 96 

1 81 


m Ut Midi % 


Vaccemc acid content of some common 
South Indian fats are given in Table I 
while the weekly increases in the growth 
of the rats placed on the different diets are 
given in Table II and the vaccenic aad 
contents of the body fat of rats arc given m 
Table III The data show no significant 
differences m the mwth of male or female 
rati over a 5-we» penod, when the diet 
contamed butter fat or coconut oil 
Addition of fresh paddy grass to the diet 
of ralt did not result m any mcreased rate 


2 The white rat cannot elaborate vaccemc 
acid from a diet contammg 10 per cent of 
paddy grass 

3 Vaccemc aad has no growth-promotmg 
properties 

Ine authors wish to thank the Lady Tata 
Memorial Trust for the award of a scholar¬ 
ship to one of ns (D y S S ) 
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Supplementary Value of Groundnut 
Cake to Tapioca & Sweet Potato 

HBN MURPHY M SWAMINATHAN&V SUBRAHMANYAN 

Central Food Technological Research In\hi%Ue Mysore 


Addition of groundnut cake flour to diete 
largely composed of tapioca or sweet potato 
flour promotes good growth In young rate 
whereas the rate fed on tapioca or sweet potato 
flour containing pulses and vegetables lost 
body weight Animals fed on a poor rice diet 
In which 36 per cent of rice has been replaced 
by a mixture of 4 parts of tapioca or sweet 

S otato flour and I part of ^^undnut cake 
our alec grew well, showing thereby that 
the nutritive value of poor rice diet was 
improved by replacing some rice by the 
ab^e mixtiuree 

I N Travancore and certain other ptrts 
of India tapioca is used as a staple 
food More recently the use of sweet 
•potato has also b^n advocated and 
attempts are being made to popularize its 
use With a view to mcctmg the present 
shortage m the supply of cereals the Subsi 
diary Food Production Committee of the 
Government of India recommended (1) the 
extensive cultivation and use of tapioca 
and sweet potato as these tubers give com 
paratively higher yields (3 to 4 tunes) of 
calones per acre than the commoner cereals 


Tnd (2) the utih/Ttion of spi cully prepartd 
groundnut cikc flour as human food 

Using the rat growth method Aykroyd 
and KnshnTn^ showed thit poor diets* based 
on tapioca aie deficiint in pioteins as 
compared with the poor nee tliel They 
also investigated the possibihty of improving 
the poor tipioca diet with various supplt 
mrnts like skimmed milk powder casern 
and different pulses Their invtstigalions 
showc 1 that case in and skimm^ milk 
powdtr pioved (ffective supplements by 
markedly incnasing the giowth rate while 
the different pulsw were comparatively 
ineffective Presumably the relatively low 
biological value of pulse proteins" partially 
accounts for the failure of these foods to 
act as efftctive supplements 
Since foods of animal ongin which arc 
nch in protems of high biological value arc 
costly and not within the reach of the poor 
people there is a need to search for cheap and 
effective protein supplements to tapioca diet 
Groundnut cake flour is a nch source of 
proteins and certain vitamms of the B- 
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complex ( Table I ) Gjnsumer trials earned 
out recently m our laboratory showed that 
it could be consumed by adults without any 
adverse effect up to at least 1 ounce per day* 
It appeared to us that it would be worth 
while to mvestigate whether groundnut 
cake flour has any supplementary value to 
tapioca and sweet potato The investiga¬ 
tions reported in this paper have shown 
that groundnut cake flour has a remarkable 
supplementmg value to poor diets based on 
tapioca and sweet potato flour and a mixture 
of 4 parts of tapioca or sweet potato flour 
and 1 part of groundnut cake flour has 
a nutntive value which is much supenor 
to that of ncc 

Experimental 

The chemical composition of tapioca* 
sweet potato and groundnut cake flour as 
also certain mixtures prepared out of them, 
as compared with nee and wheat, are given 
m Table I It will be seen that the mam 
deficiency of the tuber flours is m regard 
to the protein This is largely made up by 
admixture with groundnut cake flour 

The experimental diets used m the present 
study are given in Table II The rat growth 
method employed by other workers^* was 
adopted in these studies 

Seven groups of young albino rats (8 m 
each group), about 4 weeks* old and weigh¬ 
ing 45 to 50 gm , were fed the above diets 
To make the feeding uniform, the cereals 
and pulses were powdered and mixed with 
the diet The mixed diet was rooked with 
one and half times its weight of water to 
a pasty mass and fed ad hbUum to the rats 
The average weekly mcrease m body weights 
of the different groups of animals is given 
m Table III, the rate of growth of rats 
on the different diets is shown m Fig 1 

DlacuBslon 

The results confirm the earher findings 
of Aykroyd and Knshnan (loc cit ) thal^ 
a poor diet based mainly on tapioca does 
not support life The response to sweet 
potato is also of the same order The 
addition of groundnut cake flour to the 
tapioca or sweet potato diet produced, 
however, a remarkable improvement m the 
nutntive value of the diet, it much 

supenor to the poor nee diet Trus obser¬ 
vation is of further interest as Kuppuswamy 
ei al^ showed that addition of groundnut 
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TABLE n — THE COMPOSITION OF THE EXPERIMENTAL DIETS 


Nahk or rooDtTum 

Diet 1 

Diet 11 

Diet 111 

Diet IV 

Diet V 

Diet VI 

Diet VII 


% 

% 

% 

% 

% 

% 

% 

Tapioca flour 

Sweet potEto flour 

Groundnut cikcflour 

78 6 

78 6 

62 8 

02 8 


16 7 

16 7 



16 7 

16 7 


8 B 

3 B 

Riw milled rine 





78 6 

68 B 

68 B 

Red gnm (Tur dbal) 

Non lufy vegotablen (brinjil, 

6 0 

6 0 

6 0 

6 0 

6 0 

6 0 

6 0 

H 2 

8 2 

H 2 

8 2 

8 2 

8 2 

8 8 

potato and raw plantain) 








Leafy vogetablm ( amaranth, 
cabbage etc ) 

2 1 

2 1 

2 1 

2 1 

2 1 

2 1 

8 1 

Crude groundnut oil 

6 0 

5 0 

6 0 

6 0 

t 0 

6 0 

6 0 

Milk powder 

0 B 

0 B 

n 0 

0 B 

0 B 

0 B 

0 B 

Common lalt 

0 8 

0 8 

0 3 

0 9 

0 S 

0 8 

0 8 


cake flour at a 10 per cent level to poor nee 
diet had practically no supplementary value 
It IS interesting to note that even m the 
poor ncc diet, replacement of 25 per cent 
of rice by a mixture of (1) tapioca (80 
parts) and groundnut cake (20 parts) or 
(2) sweet potato (80 parts) and groundnut 
cake (20 parts) produces sinking growth 
response, thus showing that the supplemen¬ 
tary effect of the mixture of the tuber and 
the cake is to be seen at even comparatively 
low levels of intake The available evidence 
IS not, however, sufficient to show whether 
the supplementation is essentially one of 
protein or the overall effect including that 
of minerals and vitamins 
Ansing from their earlier investigations, 
Aykroyd and Knshnan had sounded a note 
of warning against the extended cultivation 
and use of tapioca as a staple food unless 
the diet could be supplemented by proteins 
of high biological value such as those from 
milk, fish, meat and egg Such supplements 
being beyond the moans of a Urge section 
of the population, the stnkmg effect produced 


TABLE HI--AVERAGE WEESLY INCREASE IN 
BODY WEIGHT OF YOUNG RATS ON DIFFERENT 
DIETS ( DURING 8 WEEKS ) 


Diit 

No 


1 


8 


S 

4 

5 

6 

7 


CUIXr IHOHKDIBNT IH 
THE DIET 


AVBIArEWEEKLY 
IMCEBAIE IN BUDY 
WEIGHT, UM 


Tapioca flour 


SwMt potato flour 


Tapioca plui noundnut 
CEke flour (4 1 ) 

Sw«et potato pluE crouad 
nut coke AcAir (4 1) 

Raw milled rice 
Raw mniod rica plus tapioca 
plus noundnut cako flour 
Raw mlUad rice plus sweet 
potato flour plui ground 
nut oake flour 


The Anlmob lost weight 
at on average of 0 5 

f em per woek (8 died 
n 8 weeks) 

The animals lost weight 
■t an average of 0 8 
m per week ( 3 died 
in 8 Wfinki) 

10 3 * 0 48 

8 0 * 0 M 


9 B ih 0 8 
0 2 * 0 37 


0 4 iL 0 64 



DIFFERENT DIETS 

by a cheap matenal like groundnut cake 
would come as a welcome relief It is 
possible that, besides groundnut cake, there 
are also quite a number of other food 
materials, equally cheap and abundant, 
which could adequately supplement the 
poor diets based mamly on tubers Further 
work m this direction is in progress 

Summary 

1 Young rats fed on a diet largely 
composed of tapioca or sweet potato flour 
and containing, in addition, pulses, vegetables, 
etc, m amounts correspondmg to the usual 
consumption of poor nce-eaters m South 
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India, lost body weight Some of the 
animals died witiw 8 weeks 
2. Addition of groundnut cake flour to 
the above diet proved an effective supple¬ 
ment, promotmp; good growth, the average 
weekly mcrease in body weight being 10 3 gm 
and 8 6 gm respectivdy, as against 3 9 gm 
obtained with poor rice diet 
3 Anunab fed on a poor nee diet in 
which 25 per cent of nee l^ve been replaced 
by a mixture of 4 parts of tapioca or 
sweet potato flour and 1 part of groundnut 


cake flour also grew well, showing thereby 
that the nutntive value of poor rice diet 
was improved by replacing some of the xice 
by the above mixture. 
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Investigation on the Chemical 
Composition of Triplite 

S K NANDI & D N SEN 

University College of Science & Technology, CalcuUa 


The formula (Fe. Mn )|P 04 P has been 
eeelgned to the mlnerel triplite on the baele 
of quantitative chemical analysis. 

T riplite occurs m quartz veuis of 
gramtes accompanied by apatite at 
Limoges in France It is al^ found 
in masses m cmaxtz with beryl, 
apatite, columbite at oierra de Cordoba, 
A^entma The Indian mineral under m- 
vestigation was collected from a mica mine, 
2 miles south-east of Smgar, Gaya distnct, 
Bihar The mineral was deep brown m 
colour with a resmous lustre, its streak was 
brown, hardness. 4-5 and specific gravity, 3*7 

Experimental 

The mineral was crushed to small pieces 
and a selected portion was powdered to pass 
through 200 mesh The anal 3 rtical proce¬ 
dure IS given in the following scheme 
For the estimation of ferrous iron, some 
of the crushed fragments of the mineral 
were decomposed by heating with hydro- 
chlonc and hydrofluonc acid in an atmo¬ 
sphere of COf, cooled, bone aad added and 
the solution titrated with standard KgCrgOy 
solution using diphenylamine sulphonate as 
mtemal indicator 

The mean values from a dupheate analysis 
are given below, 


ANALYaU OP nUPUTB PROM GAYA 


P|0| 


Pei ctKT 
M 00 

PeO 


u» m 

Fb,0 , 


S 30 

MaO 


28 U 

SIO, 


1 05 

CaO 


1 76 

MgO 


1 85 

F 


8 00 

Th + RB 


0 00 


0 o F 

108 80 

8 40 


Total 

00 00 


Chemical Formula 

Rammelsbere calculated the formula of 
tnplite as RiP|Og RF, or (RF)RP 04 , 
where R represents Fe, Mn, also Ca and 
Mg. The ratio Fe Mn vanes widely in 
different samples of the mmeral jrrom 
different localities, viz Fe ; Mn = 1 1, 
2 1, 1 2 and even 1 7 On calculation 
from the analytical data obtained by us 
we amved at the formula (Fe, Mn)gP 04 F, 
where the ratio of Fe (Ca) Mn (Mg)=l. 1. 

Our thanks are due to Prof F B. Sarkar 
for his keen interest m the work and to 
the Council of Scientific & Industrial Re¬ 
search for financial help. We are also 
thankful to the Director, Geological Survey 
of India, for supplying the mineral. 
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Study of Mullite Crystals 
in Porcelain Bodies 

D N NANDI 
Calcutta 


The tommtUm of mullite crystele in a 

K roelain body tebricated by different mediode 
■ been Inveetigated. Slow firing and cool¬ 
ing Ibvonr the formation of mullite in 
larger crystals. Articles prepared by press¬ 
ing and casttng contain more mulUts than 
those obtained by extrusion 

M any properties of porcelain have 
been attnbuted to the presence of 
mullite crystals form^ in the 
porcelain body during firing Por- 
celam bo^es containing mullite show good 
mechanical strength and refractory pro¬ 
perties, possess a low and uniform rate of 
thermal expansion, and withstand high 
stresses at elevated temperatures and volt¬ 
ages. 

Mullite IS always present in a porcelain 
body in varying quantities, either m a 
crystalline or other form It is an alumin¬ 
ium sihcate ( 3AltO, 2SiO|) containing 
71 8 per cent alumm a and 28 2 per cent 
silica by weight 

The formation of mullite crystab in the 
ceraimc body, both m size and quantity, 
is dependent on (1) the nature of raw 
matei^, (2) body composition, (3) partidc 
size of the ingredients, (4) homogeneity and 
compactness of the mixture and (5) the 
thermal treatment durmg manufacture 
Oxides of chromium, boron, copper, manga¬ 
nese, magnesium, i^aum and iron, and 
talc are mown to catalyse the formation 
of mulhtei-^ Hydro-thermal synthesis also 
bdra in the formation of mulhte* 

The present mvestigation was undertaken 
to mvestigate the following aspects of 
mulhte formation (I) quantity of mullite 
formed m pcnncelain b^es by castmg, dry- 
pressing and extrusion, (2) effect of different 
temperatures, (3) growth and distnbution of 
mullite, (4) effect of firing period, (5) ui- 
fluence of cooling penod and (6) mullite 
formation m specimens of varying thick- 


Experlmental 

The test articles were fabricated by 
casting, extrusion and dry-pressmg from 
the same mix The body was prepared 
from a mixture of kaolin, feldspar and 
quartz in the proportion of 50 25 25, by 
weight The raw materials (which were 
obtained from Czechoslovakia) had the 
followmg chemical composition (Table 1) 


TABLE I 



Kaolin* 

Fcldipan t 

gUANTI t 


% 

% 

% 

Sio. 

46 50 

55 15 

00 80 

Al«0| 

S« UO 

18 91 



0 60 

0 145 

0 02 

CaO 

0 50 

1 765 


TlOa 

0 15 



MgO 


0 S35 


K|0 

0 so 

11 02 


Na.0 

0 30 

2 31 


Lou uu ijpiitlon 

13 00 




*Sedlic t Krupka t Jilove ( CMchoalovakia ) 


The following is the S^er formula for the 
body composition 

RO RaO. ROa b 

NaaO —(J'OOSO 

K,0 — 0-1885 AlaO, — 0 WH SiO, — 4 4780 

CaO ->-0 0561 FcaOa —0-0075 TlOa — 0 0058 

HffO --0-0008 

Feldspar and quartz were first washed 
clean and calcined in an electric furnace 
at 800°C Requisite quantities of feldspar 
and quartz needed for the body mix of 2 kg 
were ground in a pot-mill for 25 hr, the 
required amount of kaolin added, and 
ground for another 2 hr The slurry 
obtained was passed through a ferro-filter, 
then through a 900 mesh/sq cm sieve and 
finally filtered on a Buchner funnel A 
portion of the material was dned in an air 
oven at 105®C and used for dry-pressmg, 
another portion was partially dned (c 25 
per cent moisture) for extrusion, from 
the remainder a castmg ahp was prepared 
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Articles of different thicknesses (10 mm 
and 1 9 mm) were prepared The samples 
were first dned in air for 24 lir and then 
in an air oven at 90°C for another 24 hr 
before hnng The different test samples 
were hred together m the same furnace 
during each firing 

The firing sch^ules employed are given 
m Table II 


TABLE 11 

Bubhiho Cooliho 

■ (las fiml mufllfl up to Cooled down to 1 200 C u th^ sime 
1 4t)0^C in 21 hr lumace in 7 6 far and then 
qurnched in told water 

^ do Cooled to as above in IS 5 

hr then in the Mme /umare to 
room temperature in 22 hr 

c do Cooled to u 16 5 hr then 

mfiMlod in AO elertnc kdn and 
cooled down to room tcmperitura 
In 3i hr 

d Burnt in an eleclnc Cooled in the some kiln in 16 hr 
muffle up to 1 J00*C without any control 
In 8 hr 

e Burnt in the Kai% find CcKded in the Mine furnace in 26 hr 
muffle up to 1 400°C without any control 
10 86 hr 

do Cooled in the sima furnace to 

8 MJ C in 24 hr then in fared 
furnare to loorn tempu-ature in 
•bout 81 hr 

g Burnt in an ele< tne Coule 1 m about 16 hr without any 
furnace up to control 

1 b80*C in 8 hr 

h Burnt m the fired Cooled in the tame furnace for 
muffle up to 1 400 C hr without any control 
in 10 1 nr 


Finngs (a), (b) and (c) were earned out 
in one operation and during cooling, samples 
were taken out at 1 200°C and 825®C 
for further cooling as in firmgs (a) and (c) 
respectively Firings (e) and (f) were made 
separately Finng schedubs (d) (g) were 
earned out m an electric resistance kiln 
In the gas-fired furnace, the finng (h) was 
first earned out in an oxidising atmosphere 
up to 900®C then in a reducing atmosphere 
up to 1,200®C and finally m a slightly 
r^ucing atmosphere up to 1,400®C Only 
oxidizing atmosphere was employed m the 
electnc kiln 

The test samples prepared according to 
the different processes and finng schedules 
are given m Table III 

TesHng — The mulhte formed in the 
samples (exceptmg 20, 21) was quantita¬ 
tively estimated by the hydrofluonc acid 
method^ Thin sections of the samples were 
examined under the microscope and the 
growth and distnbution characteristics of 



Fig 1 — Photomicrograph oi sami le No 8 



Fig 2 — Fhotomickoorafu of sample No 14 
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Fig 3 — Photohicroorawi or sample No 15 


the mulhte crystals noted The crystals 
could be identified only under high magni¬ 
fication through an od immersion lense 
The amounts of mullitc found m the samples 
are given in Table III 

Photomicrographs (X 820) of a few test 
specimens are reproduced m Figs 1-11 

Discussion 

Slow cooling of fired articles to room 
temperature gives a maximum yield of 
mulhte whereas slow cooling m to 825®C 
only gives a lower value (TABLr III) 
The data relating to samples 3 and 6 reve^ 
that slower firing and cooling than that 
of schedule (c) does not enhance the muUite 
content on the contrary the values are 
lower thereby demonstratmg that a dower 
firing schedule than 24 hr and a cooling 
schedule of 50 hr are not necessary for 
ensunng optimum mullitc formation S^ple 
5 gave a much lower yield of muUite than 
sample 6 thereby emphasizing the need 
for slow coohng The data for samples 
4 7 and 8 mdicate that low firing tempera¬ 
tures produce little mulhte they also show 


TABLE m —AMOUNT OF MULUTB IN DIFFBRXNT BAMPLBS 


Sa No 

DitcRimoK or tAMrLhi 

TAirin 

gni 

Wt or MUIIITB 
r >1 ND 
gm 

CoaaiCLTED WT 
or HULUTB 

gm 

PracENTAOK or 

HUM ITC IK 
TUB UAtl 

1 

1 hit wot H pc rtion of thin c:r iciblo o a le 
by catling ind fared acronUng to the fanng (a) 

0 41*’a 

0 0818 

0 0088 

83 71 

8 

Same it above but ftrrd as per (b) 

0 4037 

0 0838 

0 1010 

2" 02 

8 

Same at at ove b it hr^ 1 ai ] r ( ) 

U J907 

0 0881 

0 0000 

* 33 

4 

bamo It 'tbove but flml at per (d) 

0 4177 

0 0360 

0 0434 

10 20 

6 

Same at above but fanxl at per (e) 

0 4083 

0 0727 

0 0078 

.1 77 

0 

Same at above but fired at per (f) 

0 4038 

U 0827 

0 1000 

£6 02 

7 

Tbit was midfl by dry praalng ind fared it per (g) 
the tample wai partially ikelted and become 
pcmnii 

0 4U47 

0 0825 

0 0788 

10 47 

8 

Same u above but fand u per (h) and wat not 
melted 

0 4UJ3 

0 07j4 

0 0000 

£8 53 

» 

Tbit waa made by oxtrutloo and fired as per (r) 

0 30o7 

0 0810 

0 0008 

84 86 

10 

Same at above but fired at per (d) 

0 4004 

0 0185 

0 0835 

3 88 

11 

Same at above b it faxed at per (e) 

0 4030 

0 0705 

0 0840 

81 06 

18 

Same ai above but fired aa per (f) 

0 4013 

0 0827 

0 0007 

24 78 

is 

Thb wat made by pretting and find at per (c) 

0 4020 

0 0831 

0 1001 

24 00 

14 

Same aa above but fired at per (d) 

0 4028 

0 0813 

0 0257 

8 38 

15 

Same aa above bat fired aa per (e) 

0 4010 

0 0745 

0 0808 

82 30 

10 

Same at above but fired at per (f) 

0 4040 

0 0S4«. 

0 1015 

85 18 

17 

TUt wat made by catting and cif about 6 timet 
the thlokneea of the thin cruabls and fired 
at per (c) 

0 4048 

0 0843 

0 1018 

85 11 

18 

Sama at above but fired at per (e) 

0 4034 

0 0728 

0 0873 

21 80 

10 

50 

51 

*«me at above bat fired at pec (0 

Same n No 14 of this table but fired aa per (a) 
Same aa above but find aa per (b) 

0 4048 

0 0888 

0 0005 

84 05 
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Viii 4 Photomickograph 11 sampieNo 6 1 ig 6 Photomicroc raph oi- sampi fc No 13 



liG 5 Photomicrograph OF sAiipi I No 12 Iig 7 Photomicrograph of sample No 16 
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FlO 9 — PHOIOMlCIIObRArU Oi bAUPLK No 20 


IriO U -* PuOTVMKROOlUPtt 01 bAMPlK No 7 
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that higher temperatures alone do not 
produce more mulhte 

1 hese conclusions are more clearly brought 
out in fables IV and V. 


Fimsu Hi rkino 
N o rnoiKbb 

J blf w 

> slow 

fl blow 

8 qutik 

TABLB 

Cooling 

rnocKss r 

slow 
f)UM k 
slow 

1 lick 

IV 

l'» Rt Ir STAI 1 nt Ml 1 LITb 

CAbting Pmsing 

31 24 fl 

21 77 2. 29 

25 U2 2i 12 

22 iJ 

1 Atru 

SKW 

24 AA 

.1 U« 

24 72 

Method or 

TABLB V 

1 i-NTAi t (1 Ml 1 irrr 

HAKIM 

r~ 

__ 



J RKIC 

J 4UU C 

1 tW c 

CAstlnff 

lu iu 

.1 


I mbin„ 

A lA 

^2 n 

19 1 

1 11 

H6 

4,1 iM 



Table IV shows that if cooling is quickly 
effected slow buining docs not fa\our 
mulhte formation J his shows that tin 
inullitc formed remains in solution, and 
recrystalli/es out on slow cooling At low 
tcmjxratnres such as in (d) thin castings 
give optimum yields of mulhte \ ery 
slow hnng as in (e) and (f) produces a 
maximum yield of mulhte with pressed 
specimens Articles produced by extrusion 
always give low yields Pressing and cast¬ 
ing arc presumably l)ettcr than extrusion 
for producing porcelain >^a^c Microscopic 

1 xamination of thin sections levcals that 
uiicievcr undissolved quartz occurs in the 
bcxly miillitc needles arc absent higs 1 

2 and 'I, which relate to samples obtained 
by quick ccxihng, >how undissolvcrl <|uart7 
mulhte crystals arc conspicuously absent 
Dissolution of quart/ during cooling in- 
Huonces mullite formation slow cooling 
up to 1,200X hcli>s to dissolve the c^uartz 


(FiCf 9) Quartz is absent in Fig 11, 
the sample was cooled quickly. Inis is 
probably due to the high firing temperature 
employ^ Small mullite needles are observed 
in specimen 15 ( Fig 3 ) subjected to slow 
heating, though it was not cooled slowly, 
showmg thereby that slow firing helps 
mulhte formation 

Samples 6 12 13 16 19, 20 and 21 ( Figs. 
4-10) show marked similarity in structure 
All of them show a ground of molten glass 
in which mcxlium-sizecl mullite needles are 
distributed Ihese specimens were burnt 
and cook d slowly Sample 7 (PIG 11) 
shows a gcxKi chstiibution of big mulhte 
needles I his sample was hred at the 
highest temperature employed in the senes 
and was practically melted flic low visco¬ 
sity of the molten mass may have been 
ns|M)nsibk foi the growth of long needles 
though the samjilc was lircd and cooled 
<{1111 kl> 

Gonclusions 

1 Iho formation of niulliU crystals in 
I jwrccliiu txxly is favuuied by slow firing 
(24 hr) and slow ccHiling ( S4 hr) 

2 I he si/t of mullite crystals incieascs 
with the temjierature of finng 

1 High temjieratures are not essential 
for the maximum formation of mulhte. 

4 Ai tides obtained by pressing and 
casting contain more mullite than those 
obtained by cxtiusion 

R! l LRi X 6/ S 

1 i*ARMUL10K & KODRIoOlir/ ] Uwf Ctf Sof 

1942 26, 1 

2 KiKKfc Dcr IhHt Kiram On 1926, 9, 156 
1 WsTZUi ibid 1925 6, 23 

4 VcisHioKA A IbOMArsu / Jap Ccr Inn , 
1930 36, 200 38, 705 

5 Xo r J boc Chem fnd Japan, 1933, 36, 
54613 
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A New Type of Scale-of-two Unit 


B RAMACHANDRA RAO 

Geophysics Laboratory, Geology Department, Andhra University, 
Waltair 


A new ecale-of-two unit U deecrlbed In which 
the tiigfterlng of ecallng units Is effected 
by the use of triodes as auto-blas as well as 
input. The drcult is sensitive and reliable 
in operation. 


S CALING circuits are very widely used 
m nuclear counters to circumvent the 
limitations of the mechanical register 
by reduemg the rate of counting A 
single scale-of-two unit reduces the number 
of pulses to half, two such units to one- 
fourth and so on In all modem types of 
counters these scaling circuits are constructed 
as replaceable plug-in units so that if any 
single scale-of-two unit is defective it is 
immediately replaced by a new one 
The well-known thyratron scaling circuit 
of Wynn-Williams^ has been subsecjuently 
super^ed by a number of high-speed 
vacuum tube circuits Many such circuits 
based upon the trigger circuit of Eccles and 
Jordan* were developed by a number of 
workers*-^® Lewis^ employed inductance 
coils and cuprous oxide rectihcrs in the gnd 
circuit whereas subsequent modifications 
employed condensers The circuit devised 
by Lafschutz and Lawson* uses three 6C5 
tnodes, two of which are connected in the 
manner of Ecclcs and Jordan circuit and the 
third one negatively biased so as to respond 
to positive pulses only Another circuit 
suggested by Reich^ employs two pentodes 
m such a manner that the circuit has a high 
sensitivity to negative pulses only A new 
method of tng^enng is employ^ in Don 
DeVault's* acahng circuit m which the 
tnpping pulses are applied to the cathodes 
of the scaling tnodes In this cucuit only 


positive pulses are effective because negative 
pulses will leak off through the conducting 
tube The resolving time of this circuit is 
170 microseconds Subsequently this circuit 
has been simplified by Don J^Vault* by 
using a double tnode 6SC7 and eliminating 
choke coils in the plate circuit, but it requires 
careful adjustment of the cathode resistor 
for reliable operation Further, the high 
resolving time of this circuit imposes a 
limitation on its use in the first stages of a 
counter employed for high rate of counting. 
The Higginbotham's^* circuit is a replace¬ 
able plug-in type of unit and is one of the 
latest type This circuit employ a double 
tnode of the type 6SN7 or 6SL7 as scaling 
tubes connected together m the manner of 
the Eccles-Jordan circuit so as to assume 
one of the two stable states The tnggermg 
from one state to another by an input pulse 
IS effected by means of a double diode 6H6. 
It is essential in this circuit to keep the 
filament of the double diode at the potential 
of the high tension and hence a separate 
secondary winding is necessary for feeding 
the filaments of the diodes The resolving 
time of this circuit using 6SN7 is about 
5 microseconds A numl^r of these units 
have been constructed by the author on an 
open type of aluminium chassis of dunensions 
3* X X 2* and have been in constant 
use in the laboratory 
A scale-of-two unit, in which a new method 
of triggering the scahng tubes is effected, is 
proposed here ( Fig 1) As in Higginbotham's 
circuit, a 6SN7 tube is used for scaling triodes 
but the auto-biasing arrangement for the 
scaling tubes is repla^ by a immature tnode 
T| whose maximum plate potential is very 
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Fio 1 — Circuit of scale of-two 


nearly equal to the required auto-bias volt¬ 
age The characteristics of valve Tg must 
he such that at the maximum plate potential 
and zero gnd bias it is at the positive end 
of the Ip*£g charactenstic and draws an 
amount of current approximately equal to 
that of tnode Ti or T, in conducting state 
Valve 9002 is very nearly found to satisfy 
these conditions and has got the additional 
advantage that it requires the same filament 
voltage as 6SN7 Pulses from the previous 
stage are apphed to the gnd of valve 1. 
through a 50 pf mica condenser with a grid 
leak of 5,00,000 ohms* That the triggering 
from one state to another is achieved only 
by negative pulses can be easily seen As 
the valve Tj is drawing almost saturation 
current, a positive input pulse at the md 
of T, will not be able to change the plate 
current and hence the circuit will not respond 
to positive pulses On the other hand, a 
negative pul% at the gnd of T* will reduce 
the plate current of T| and initiate the trig- 
genng from one stable state to another in 
the usual manner This method of trigger¬ 
ing the scahng tubes by the use of a tnode 
as auto-bias as well as input is new and 
quite reliable m operation The circuit is 
highly sensitive b^use of the additional 
amplification obtamed by the tnode 9002 
and a pulse of one volt or even less will be 
aUe to tngger the unit unhke the Higgin¬ 
botham’s circuit which requires considerably 
higher voltages for tnggenng Hie high 


sensitivity of the unit made it possible to 
take a small output voltage for coupling to 
the next scahng unit, thereby reducing the 
effect of the output load on the scaling 
action of the first unit The circuit has got 
the additional advantage that the scale-of- 
two unit IS made extremely compact The 
author has constructed the unit on an open 
aluminium chassis of dimensions 2^* X 1 X 
ly, the complete unit weighing only 100 gm 
Further, as the filaments of both the valves 
can be mamtamed at ground potential, 
a smgle 6 3-volt secondary tap on the power 
transformer is sufficient whereas in Higgin¬ 
botham's unit two separate 6 3-volt taps are 
necessary Though the number of compo¬ 
nents usc<l on this circuit are the same as in 
Higgmbotham's circuit, heavy components 
refjuired for auto-biasing and valve 6H6 in 
the latter circuit arc replaced by a minia¬ 
ture valve 9002, 50 pf condenser and a one- 
fourth watt resistance, thus enabhng the 
circuit to be made highly compact and light 
A number of these units are constructed by 
the author and are in regular use m this 
laboratory, the performance being quite 
satisfactory Fig 2 shows the new unit 
(b) photographed with the Higgmbotham's 
unit (a) for comparison and shows the layout 
of the components This arcuit is being 
developed further and a detailed analysis 
together with the technical data will be 
shortly published 

I am highly indebted to Professor C 
Mahddevan for the help and encouragement 
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AHUJA et 0/ STUDIES IN THh SYNTHESES Oi QUINOLtNO « PYRONFS 
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Studies in the Syntheses of 
Quinolino-a-Pyrones—Part II 


U P AHUJA K K CHAKRAVARTI & S SIDDIQUI 
Chemical Laboratoncs C S I R Delhi 


The ByntheRia of four new bates qulnoUno 
8 7a pyrone ( G||H,0|N ) quJnollno 87a 
(4 methyl ) pyrone ( GnH^O^ ) qulnoUno 
8 7 a (3 4 cyclopenteno) pyrone (G||H||0|N) 
and qulnoUno 8 7 a ( 3 4 cyclohexeno ) py 

rone ( G.«H|,OtN ) have been effected accord 
Ing to the method of Pechmann 

I N the preceding communication' the 
synthesis of some new quinolmo« 
pyrones by the condensation of p keto 
esters with 6 aminocoumann and 
subsequent cycliration iftcr the method of 
Conrad and Limpacii* was reported The 

f irosent paper di scribes the synthesis of some 
urther new bases of the senes by the appli 
cation of Pechmann* reaction to 8 hydroxy 
qiunolme with ^ keto esters Bobranski and 
Kochanska s synthesis* of quinolmo 7 8 
a pyrone from 7 hydroxy qumoline and mahe 
acid appears to be the only earlier work m 
this Ime 


Foul new bases namely qumohno 8 7 

a pyrone CuHtOiN (I) quinolmo 8 7 a 

( 4 methyl) pyrone C |,H|0|N (II) qumo 
lino 8 7 a (1 4 cyclopenteno) pyrone 

CiftHiiO^N (III) and qumolmo 8 7 x (3 4 
cyclohexc no ) pyrone CieHi 30 |N (IV) have 
b^n synthesized by the condensation of 
8 hydioxy quinoline with malic acid ethyl 
acctoacc tate ethyl cyclopentanone 2 car 
boxylate and ethyl cyclohexanone 2 car 
boxylate rcsptctivily 
These bis<s which ire obtainc<l in nearly 
thcorcticil yulds are spanngly soluble in 
common organic solvents and give ill the 
colour tests ind precipitation reactions with 
the usual alkaloidal reagents Unlike tlie 
bases desenbed m Port I of the senes these 
are strongly basic in character as there is 
no phenolic hydroxyl group m the molecule 
and form stable hydrochlondcs which arc 
fairly soluble m water They are msoluble 
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in dilute alkalies but on refluxing with alco 
hohc alkali they go into solution (with a 
deep yellow colour) on account of the 
opening up of the lactone nng 

Experimental 

Quinclino 8 7 a pyrone c„han (/-) 

To absolute acetone (50 c c ) was added 
8 hydroxy quinoline (1 45 gm ) malic acid 
(1 5 gm) and freshly fus^ zinc chloride 
(3 gm) and the reaction mixture was 
refluxed on the water bath for half an hour 
After cooling it was filtered and the residue 
washed with water dilute alkali and then 
repeatedly wi^h water The base thus 
obtained was purified through solution m 
hydrochloric acid followed by precipitation 
with dilute sodium hydroxide solution and 
crystallized from cyclohexanone when green 
ish yellow needles m p (above) 360°C 
(dccomp) readily soluble in warm cyclo 
hexanone fairly soluble in xylene and 
insoluble in otner organic solvents were 
obtained yield 85 mr cent hound N 713 
per cent requires N 711 per 

cent 

Hydrochloride — Pale yellow needles m p 
242®C (dccomp) 

ChloroplaiinaU — Yellow needles m p 
205X (dccomp) 

Ptcraie — Deep yellow rhombic crystals 
mp 21IX 

^tftohno 8 7 a (4 methyl) pyrone 

C„H,0 ,N (//)—8 Hydroxy quinoline (5 gm) 
was heated with an excess of ethyl aceto 
acetate (7 5 ^ ) m the presence of freshly 
fused zinc chlonde (5 gm) at 140X m an 
oil bath for 5 mm I^e reaction mixture 
was cooled the solidified product treated 
with a 20 per cent solution of caustic soda 
filtered and washed repeatedly with water 
The base thus obtamed was crystallized 
from cyclohexanone yellow needles m p 
(above) 360^C ( dccomp) fairly soluble m 
hot xylene and cyclohexanone yield 95 per 
cent Found N 6 66 per cent CjjHpOaN 
requires N 6 63 per cent 

H^rochlonde —Yellow needles m p 257X 

Cmoroplaiinaie — Brown-coloured needles 
mp 282X (decomp) 

PicrrUe — Yellow rhombic crystals mp 
205X 

Quinohno 8 7 a (3 4 cyclopenteno) 
pyrone CuHuOi N (77/) — A mixture of 8 


hydroxy qumohne ( 1 gm) cydopentanone 
carboxylic ester (1 1 gm) and fie^y fused 
zme chlonde (2 gm) was heated gradually 
in an oil bath the temperature being allowed 
to nse up to 140X m the course of half 
an hour and then mamtamed at that pomt 
for 5 min The cooled mass was tinted 
with water filtered and successively washed 
with water dilute alkali (5 per cent) 
agam with water and then acetone dned 
and crystallized from cyclohexanone when 
yellow needles m p 360^C (dccomp ) fairly 
soluble in warm cyclohexanone were obtamed 
yield 80 per cent Found N 5 98 per cent 
CisH|tO|N requires N 5 91 per cent 

Hydrochloride — Pale yellow rectangular 
plates m p 252X 

Chhroplatinate —Deep-yellow needles mp 
207X 

Ptcraie — Bnght yellow needles m p 
202X 

Quinohno 8 7 a (3 4 cyclohexeno) pyrone 
C|«Hi|0|N (IV) — A mixture of 8 hydroxy 
qumolme (1 45gm ) cyclohexanone carboxy 
he ester (1 8 m) and freshly fused zme 
chlonde ( 2 gm ) was heated m an oil bath 
at 140X for 5 mm The reaction product 
was worked up by following the procedure 
for base III and the resultmg base crystal 
lized from cyclohexanone as deep yellow 
needles m p 346X (decomp ) highly 
soluble in warm cyclohexanone yield K 
per cent Found N 5 62 per cent C|«H|sOtN 
requires N 5 58 per cent 

Hydrochloride — Pale yellow rectangular 
plates mp 259X (decomp) 

Chloroplalinaie — Brown needles m p 
220X (decomp) 

Ptcraie — Deep yellow rhombic ciystals 
mp 214X 

Studies m the pharmacological activity 
of these compounds are projected and fur 
ther work m this hne is m progress 


REFERENCES 

1 Abuja Chakbavabti ft Sinnigui J set industr 

Res 1950 9B 165 

2 Conrad ft Liupach Ber 1887 20 944 

Limpach ibtd 1931 64B 969 

3 Pbchmanm ft Duisbbrg ibid 1884 17 2137 

Pbcbuan ibid 929 

4 Bobrambki ft Kochahska RocsmihiChem 1937 

17 30 


188 



Studies in the Partially Reduced 
4-Hy droxy-benzo-(h) - quinolines 

S BHATTACHARJI, K K CHAKRAVARTI & S SIDDIQUI 
Chemical Labaralorte^, C S I R , Delhi 


TIm qmthMla of 2-methyU4-hydroxy- 

7 I 8 I 9 10- tetniliydrD-b6iuo-(h)-quinoline 

(G|«H„NO),3 X 3 - cyclopentano - 4- hydroxy - 7 

8 I 9 X 10 - tetrahydrobenxo -(h)- quinoline 

( Gi^yNO ) and 3 • 3 Gyclohexano-4-hydro3Ey- 
7x8 9 X 10 - totrahydrobenso -(h)- quinoline 
( ) haa been carried ont in two steps 

employing the Conrad-Llmpacfa reaction 


4 -HYDROXY quinolines are of interest 
as many of the plant alkaloids are 
derived from them These include 
the angostura alkaloids^ and those 
from some plants of the Kulaceae family* 
Further, 4-hydroxy quinoluies form the 
startmg-point m the synthesis of 4-alkyl- 
ammoqmnolines which have found consider¬ 
able use m the treatment of malaria On 
the other hand, 5 6-bcnzoquinolines (p- 
napthoqiunoline ) are noted for their mark^ 
physiological activity* A good deal of 
work h^ been done on the synthesis of 
completely aromatic benzoquinolines and 
their denvatives^ ® but the synthesis of 
benzoqumohnes, reduced in the benzene 
nng, appears to be limited to the work of 
Bachman and Wetzel*, and Lmdner and 
2^undauer^* In consideration of the facts 
referred to above, synthesis of partially 
reduced benzoqumohnes, containing also, 
in the 4-position, a hydroxyl group, which 
could be replaced by an alkylammo group, 
was undertaken 

The present paper describes the synthesis 
of 2-methyl-4-hydroxy-7 8 9 lO-tetra- 
hydro - benzo - (h) - qumoline, CiiHjiNO (I), 
2 3-cyclopentano -4 -hydroxy-7 8 9 10- 
tetrahydro-benzo-(h)-qumolme, Ci^HiyNO 
(II) and 2 3 - cyclohexcno - 4 - hydroxy - 7 
8 9 10 - tetrahydro - benzo - (h) - qumoUne, 
(III) These bases have been 
s^thesized m two steps by the apolication of 
the Conrad-Limpach reaction” The general 
procedure folios^ consisted of (1) conden¬ 
sation of the tetrahydro-a-napthyl amme 
with the appropriate p-keto-cster by allow¬ 
ing the reaction mixture to stand overnight 


m the presence of a drop of hydrochlonc 
acid (I 1 ) and (2) cyclization of the con¬ 
densation product by adding it slowly to 
paraffin oil, preheated to 270°C , filtering 
off the paraffin and crybtalhzing the cycli/ed 
product from a suitable solvent 

The hydrochlondes and sulphates, both 
of which get readily hydrolys^ m water, 
and 4-chloro-denvatives of the bases have 
been prepared The weak basic character 
of these substances is due to the presence 
of a phenolic hydroxyl group which is also 
responsible for their solubihty in dilute 
alkali All the bases give precipitates with 
Dragendorff's reagent m acetic acid solution 

Experimental 

2-Methyl-hydroxy-1 8 9 10-tetra- 
hydro-benxo-{h) quinoline (/) — 3 gm ( 0 02 
mol ) of tctrahydro-«-naphthylamme was 
added to 4 gm (0 03 mol ) of acetoacetic 
ester and the mixture kept overnight addmg 
a drop of hydrochlonc acid (11) It 
was then taken up m ether and the ethereal 
solution was successively washed with water, 
dilute caustic soda solution and again with 
water, dried over anhydrous sodium sulphate 
and freed of the solvent The intermediate 
p-arylamino acrylate was obtamed as a 
light-red oil, yield, 4 S gm 

The crude intermediate (35 gm) was 
added drop by drop to 40 gm of paraffin 
oil, preheated to 270®C , and kept at this 
temperature for 5 min On cooling, a crys- 
tallme product separated out which was 
filtered from the paraffin oil after dilution 
with petrol ether, thoroughly washed with 
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the same solvent and crystallized from 
alcohol when colourless needles (m p 298®C) 
msoluble m most organic solvents but soluble 
m 'ilcohol ind sp-inugly so in pyndme were 
obtained yidd 2 2 gm found C 78 47 
H 718 N 6 05 C( 4 HigNO requires C 
78 87 H 6 91 N 6 58 per cent 

Hydrochloride — It camt out almost im 
mediately after initial solution of the base 
in cone IICl as colourless needles which 
after filtration through a sintered funnel 
and washing with a little alcohol and ether 
melted at 310®C (decomp) 

Sulphate On careful concentration of 
a solution of the base in 50 per cent sulphuric 
acid the sulphate came out in colourless 
needles which after filtration and washing 
with alcohol and ether melted at 245®C 
(decomp) 

2 Methyl 4 chloro 7 8 9 10 teirahydro 
benxo (A) quinoline 01 gm of (I) was 
reflux^ on the water bath for 2 hr with 
an excess of POCIg then poured on crushed 
ice stirred decomposed with 2 c c of cone 
hydrochlonc acid and filtered On makmg 
the filtrate ammoniacal a white precipitate 
was thrown down which was washed and 
dned on porous tile and crystallized from 
alcohol m p 120®C 

2 3 Cyctopentano 4 hydroxy 7 8 9 10 
teirahydro benzo (A) quinoline (II) — It was 
prepared according to the method described 
for the preparation of (J) using cyclo penta 
none carboxylic ester in place of aceto 
acetic ester for the reaction with the amine 
The crude cyclired product was charcoaled 
m boiling absolute alcohol from which it 
crystallized in colourless needles m p 
343° 45°C insoluble in most organic solvents 
but soluble in pvndine and moderately in 
alcohol yield of the intermediate product 


(theoretical) was 5 7 gm and the yield of 
the c}rclized product was 42 per cent on the 
weight of the intermediate Found C 79 57 
H 7 33 N 5 75 CJ 4 H 17 NO requires C 
80 33 H 7 11 N 5 85 per cent 
Hydrochloride — M p 300°C (dccomp ) 
SuiphaU — Mp 250X (decomp) 

A-Chloro denvaitve —Mp 110°C 
2 3 Cyclohexano 4 h^oxy 7 8 9 10 
teirahydro benzo (A) autnolxne (III) — It was 
prepared in a similar manner using cyclo 
hexanone carboxylate for the mitial con 
densation with the amine The crude 
cychred product crystalhzcd from boiling 
absolute ^cohol in colourless needles m p 
346° 48°C (dccomp) insoluble in most sol 
V( nts but soluble m pyndme and moderately 
m alcohol The yield of the intermediate 
(light red oil) was 7 3 gm and that of the 
cyrlized product 46 per cent on the weight 
of the intermediate Found C 79 61 
H 7 51 N 5 80 Ci 7 H„NO requires C 
80 63 H 7 51 N 5 53 per cent 
Hydrochloride — M p 275°C (decomp ) 
Sidphate — M p 162°C (decomp) 

4 Chloro denvaitve — M p 124° 2S°C 
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Stability of Oil Vamish Emulsions 


G NARSIMHAN & S A SALETORE 

Laxmtnarayan Insititde of 1 ethnology, Nagpur University, 
Nagpur 


The etablUty of an oil emuUlon vamleh 
under etorad^ is affected by the phase volume 
ratio of the system as well as by the concentra¬ 
tion of the emulsifying agent An Increase In 
the phase volume ratio gives more stable 
emulsions containing finely dispersed pur 
tides, provided the s^tem contains a mini¬ 
mum concentration or the emulsUying agent 

O NE of the interesting developments 
in the field of paint technology 
during 1939-47 has been the develop¬ 
ment of emulsion paints — a new typ(‘ 
of surface coatmg. usmg water as a diluent 
instead of thinners hke turpentine and 
white spint fhis product, as prepared in 
the earlier years, sufferetl from several draw¬ 
backs, particularly that of inferior weather¬ 
ing properties and flatness of finish, but as 
a result of intensive research these defects 
have been overcome and now these emulsion 
paints have not only come to stay but arc 
rapidly ousting out of the market the con¬ 
ventional oil paints by virtue of their cheap¬ 
ness, ease of handling and other go^ 
qualities 

While the manufacture of emulsion paints 
has made rapid progress, particularly in 
Amcnca, this has not been accompanied by 
a study of the fundamental pnnciples of 
emulsion pamt technology as applied to 
their manufacture Most of what has been 
published on the subject durmg the last 
12 years is in the form of patent literature, 
or It deals with some practical aspect of the 
problem and even to this day the manufac¬ 
turer arnves at his final working formulae 
and processes more as a result of empirical 
experiments than on any well-understood 
principles Hence, there is good scope for 
work on the mechanism underlying the 
formulation of emulsion paints 
The object of the present work was to 
determme the important property of storage 
stabdity of the emulsion vehicle before it 
was pigmented and see how far the size 
frequency analysis of the samples was able 


to throw light on the gradual degradation 
of the system and to find out the extent to 
which the stability of the system was 
affected by changes in tlie phase volume 
ratio and the amount of the emulsifying 
agent Soap-stabilizcd emulsions have 
received more detailed study than any other 
type and hence were considered suitable 
systems for this work to start with 

Harkins and Beeman' earned out a senes 
of size frequency analyses on soap-stabili/ed 
emulsions and recommended the study of the 
change in diameter, area and volume distn- 
bution of the emulsified particles with ageing 
os a method for determining stability King 
and Mukherjee* have applied the size fre¬ 
quency method to compare emulsions stabi¬ 
lized by soaps and under different conditions 
For our expenments an emulsion of a 
medium oil varnish stabilized by soap was 
chosen for investigation Ammonium oleatc 
was considered the best soap to be used as 
it contained a volatile alkali and would not 
give pronounced hydrophyhc properties to 
the dned vamish film 

In this connection it may be noted that 
the two aspects of the problem investigated, 
namely the effect of phase volume ratio and 
that of concentration of the emulsifying 
agent in affecting the stability of the emul¬ 
sion, are particularly significant in the case 
of emulsion paints The vehicle for such 
a paint is a vamish emulsion which has to 
be stable for a length of time before it is 
pi^ented If the stabihty of the emulsion 
vehicle is unaffected by an increase m the 
phase volume ratio, a given volume of the 
vehicle will contain a greater quantity of the 
mtemal phase which ultimately becomes the 
film-forming material leading to greater 
economy of space and transport Regarding 
the emulsifying agent, if the emulsion could 
be stabilized with a minimum of the emulsi¬ 
fying agent, the dned film would have better 
water resistance The present investigation 
exanunes these two aspects of emulsion 
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paints and in addition attempts to correlate 
stability and water resistance properties 
by means of a new factor 

Experimental 

Reagents & Apparatus 

lulled linseed oil (to I S D spenfications) 
Ester fcum (Shalimar) — Acid value 8 5 
Stainmg dye — ^udan G — obtamed as 
a brown powder by diazotizing aniline and 
coupling the same with ^ naphthol It was 
msolublc in water and acids and soluble m 
turpentme and varnish staining the latter 
orange 

M^um oil varnish — Estergum (200 gm ) 
wis melted m an enamelled pot and boiled 
Imseed oil (200 gm) added gradually with 
stimng The contents were cooled for 
about 30 mm cooled and 60 c c turpentine 
added to reduce the viscosity to 8 poises at 
To this the dye ( 2 gm) was added 
Aqueous ammonia — 3 5 per cent solution 
Oleic acid — Technically pure 
10 per cent gelatine solution m water 
Reading graph — A transparent graph 
sheet to measure particle diameter up to 0 5 
mm was prepared as follows The Imes m 
the middle portion of a graph sheet measur 
ing 8' X 8' were intensified with black ink 
The paper was hung vertically and was 
illuminated sufficiently by diffused light 
The distance of a copying camera from this 
graph was so adjusted that the image formed 
on the ground glass screen measur^ exactly 
8 cm X 8 cm After a sharp focus the 
exposure was made A contact print 
obtamed served as a transparent graph 
The emulsion varnish samples were pre 
pared according to Table I m 20 c c pyrex 
glass tubes 


The required quantity of the varnish was 
taken in a test tube oleic acid and water 
added and finally aqueous ammonia 
from a microburette to form the emulsify 
ing agent %n stiu The contents were shalom 
for about 10 mm One c c of the emulsion 
was pipetted out immediately mixed with 
one c c of 10 per cent gelatine solution and 
a drop of the mixture placed on a micros 
copic slide and covered with a watch glass 
30 mm were allowed for the emulsion to set 
completely m the gelatine Meanwhde the 
photomicrographic equipment was got ready 
To start with the camera was cahbrated for 
reduction m magnification obtained in the 
eyepiece of the microscope This was done 
by placing a piece of graph paper with a 
square hole of 2 mm side m the centre 
immediately below the eyepiece The camera 
was brought immediately above the eyepiece 
and the width of the image obtamed on the 
screen measured This gave a value of 
12 5 mm By the naked eye the eyepiece 
gave a magnification 10 tunes i e a square 
of 20 mm side For the expenmental 
emulsion the magnification used was 400X 
and hence the photomicrograph obtamed 
on the camera would have magnified the 
particles only 250 times An enlaiged 
positive print was obtamed to get 1 000 
magnification for the particles Thus photo 
micrographs were obtamed for all the samples 
immediately they were prepared and after 
a period of 3 dkys and 6 days The ex 
posure tune was 2 to 3 min Any free phase 
separating during this storage was removed 
before photographing Figs 1 2 and 3 are 
photomicrographs of sample (6) fhe de 
crease m the fineness of d^persion with age 
ing is evident from the same Figs 4 5 and 
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6 represent the photomicrographs of freshly 
prepjued samples (7), (4) and (1) having a 
varying phase volume ratio Companng 
the same, it will be seen that a higher phase 
volume ratio gives nse to finer dispersions 
Size frequency anal3r5is was done on the 
basis of the photomicrographs as follows 
Smee the emulsion particles were seen magni¬ 
fied 1,000 tunes, a particle of 1 micron 


diameter would occupy a square of 1 mm 
on the photomicrograph The total number 
of particles in the size range of 0 Sp to lOp 
ivas determined by actual counting and the 
diameter of each particle measured with the 
help of the transparent graph The particles 
were then arranged in their size order The 
percentage of particles having the same 
diameter to the total numbiT of particles 
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Fio 1 — Photomicrograph of emulsion var¬ 
nish SAMPLE (6) IMMEDIATELY AFTER ITS PREPARA¬ 
TION ( lOOOX) 


Fig 3 — Photomicrograph of emulsion var 

NISH SAMPLE (6) AFTER 6 DAYS AGEING ( lOOOX ) 


4 ,"' ^ '1 
* 


Fio 2 — Photomicrograph of emulsion var¬ 
nish SAMPLE (6) AFTER 3 DAYS AGEING ( lOOOX ) 


Fig 4 — Photomicrograph of emulsion var 

NISH SAMPLE (7) IMMEDIATELY AFTER ITS PREPARA 
TION ( lOOOX ) 
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Pig 5 Phot micr craph of rmulsion var lie 6 Photomicrograph of fuulsion var 

NISH SAMI LR (4) IMMn lATFLY APTFR ITS PRSPARA NISH SAMPI E (1 ) IMMEDIATELY AFTER ITS PRBPARA 
TION ( 1000\ ) TION ( lOOOX ) 


in the art a was determined for e'lch size in curves were obtained by plotting the values 
the range Siimlail} the per cent by volume in column 1 against those m column 3 
occupied by [ irticks having equal diameters The volumetnc distnbution curves were 
to the total volume occupied by all the obtained by plotting the values m column 
pirticUs in the area wis calculated for each 1 against those m column S Figs 7 and 

size in the range The results obtained in 8 represent the former and Figs 9 and 

the cast of sample (8) are rccirded in lablcs 10 represent the latter for the samples (1) 

11 Ill and IV The numericd distribution and (3) 
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24 420 

0 052 

0 00 818 x 0 082 A 

A 

a 

2 93 

OCO 840 

20 020 

a 888 


a 

4 

1 4a 

0 OOU4580 

17 270 

4 AS 


7 

2 

0 72 

0 001 ISOO 

18 720 

8 077 


H 







0 







lU 








274 

00 08 

inb2ai 7* 
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TABLE m — 

SIZE FREQUENCY ANALYSIS OF SAMPLE (■) 

( AmAhii ImktH mfUr tkt tmutnon mu tioftd for V doyr 

Pn^rcUdorm 11 6x13 6 oh mmimjic^tion 1000 V) 

Pakticu 

Ndh»i or 

Total 

Totai voi t Ml Total 

Intihfalial Sritinc ihtkipaci 

DIAHITEB, 

rABTICLU 

MUHIEB 

c c XlO* 

V »LUHI 

AREA cm 

nucToin 


% 



cm • X I0‘ 

0 6 

aoa 

60 60 

0 00001913 

0 &J0J 

2 20KI 

1 

100 

27 71 

n 00006384 

2 361 

6 0104 

a 

77 

IJ SI 

0 0003220 

9 044 

9 078 

1 

S7 

4 079 

0 0003817 

10 100 

7 014 

4 

4 

0 09S 

0 000134 

3 767 

2 010 10 010 - 14 290 

ft 

S 

0 620 

0 0001901 

1 609 

2 268 0 003167 x 0 9821 

A 

0 

1 04 

0 OU0078A 

18 020 

0 760 

7 

ft 

0 800 

0 0006960 

2» 160 

7 098 

S 

2 

0 140 

0 000130 

16 OW 

4 020 

9 

1 

0 17J 

0 0003818 

10 JOO 

2 140 

10 

0 





>10 

0 






677 

99 967 

0 00J66747 

100 027J 

60 (K>60 




TABLE IV 

— SIZE FREQUENCY ANALYSIS OF SAMPLE (0) 


( Rtadingt t*km mfltr tk$ tmuUton umt storrd for 0 dmvt 

projftied mrem 16 5 

(M X 13 6 CM i 

mltoH lOnOX*} 

Partici c 

Nuhhir or 

loTAL 

lOTAL VOLI MR 

Total 

Interfacial 

hrr iric interface. 

DIAHITIR 

rARTICLIA 

Ml HRCR 

CC X 10* 

\OLUMK 

AREA 

cm *lgtn 

mJcroM 


% 


o 

o 

Lin ■ X 10* 


0 6 

196 

30 70 

0 00001297 

0 209 

1 1104 


1 

224 

34 72 

0 00011738 

1 692 

7 044 


2 

110 

18 04 

0 00048004 

7 612 

14 1812 


2 

61 

8 107 

0 00077770 

12 >10 

16 iiii4 


4 

22 

J 41 

U 00U72700 

11 660 

11 n>i 


6 

16 

2 120 

0 00096210 

16 8JU 

11 790 

“ -14 010 

OOUOMdxOOHjj 

0 

7 

1 086 

0 00079210 

12 700 

7 921 

7 

1 

0 111 

0 00017900 

2 BOO 

1 6190 


8 

4 

0 020 

0 00107200 

17 280 

H 040 


9 

0 






10 

2 

0 310 

0 00104600 

16 BOO 

0 286 


> 10 

1 

0 156 






046 

100 028 

olioo^i^ 

100 009 

8o J092 



The interfacial area was then calculated 
for all the particles assuming a spherical 
size for them Knowing the total volume 
occupied by all the particles (m the pro¬ 
jected area) and the density of the varnish, 
the specific interface in sq cm /gm was calcu¬ 
lated Table V gives the valuts for specific 
interface msq cm/gm for the vanous samples 
when freshly prepared and after agting 


TABLE V - aPBGIFIG INTERFACE OF EMULSION 
VARNISHES 


bAIIPLE 

No 


Oil PHAsr 

Fri«b 

3 DAY 

6 DAY 

*o 

■ampli 

OLD 

OLD 

20 

10190 

8966 

7879 

SO 

10510 

9223 

8040 

20 

11060 

9776 

8263 

30 

11000 

10990 

10620 

80 

11800 

11340 

11800 

30 

12660 

12390 

11900 

40 

16660 

12830 

10100 

40 

15680 

14290 

14010 

40 

13740 

13600 

11310 


On agemg there is a decrease in the inter- 
facial area due to coalescence \ vanation 
of specific interface with ageing provides 
useful information regarding the stability 
of the emulsion Ihis vanation with time 
has been graphically represented in the rase 
of samples (1) and (2) ( hic. 11) 

King and Mukherjee* have d( fined emul¬ 
sion stability quantitatively by means of the 
product of the initial specific interfatc and 
the ret iprocal of the rate of decrease of inter- 
facial arc a with time Making use of the same 
relation, the stability factor for each of the 
samples under investigation was determined 
as follows Since the variation of specific 
interface with time is known for each sample, 
the difference in the specific interface for 
the sample after the first part of storagy 
( 0 to 3 days) was calculated and divided he 
the time lapse to get the rate of decrease of 
interfacial area with tune Similarly, know- 
mg the difference in the value of specific 
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PAtmCLi DfAML /NMfUWifS 

0—0, frwh namplc o — — o 3 day ftamplc 
o - - - o 6-day sample 

{■lo 7 — Numxrkal distribution curvb for 
SAMPLE (1) 


intejface after the second part of storage 
(3 to 6 days), the rate for the second pairt 
v^as calculated From these figures the 
average rate was determined and its recipro¬ 
cal multiplied by ongmal specific interface 
to give the factor of stability Tabic VI 
gives the factor of stability for the different 
samples 

It is desirable to evaluate the water 
resistance properties of the paint films and 
correlate it with the stability of the emul¬ 
sion paint A now factor has been worked 
out to mdicate the water resistance of the 
ultimate film consistent with storage stability, 
based on the foUowmg assumptions The 
adsorbed film of the emulsif 3 nng agent was 
mono-molecular The length of the onented 
s(Mip molecule* was 25 x 10 * cm and the 


TABUS VI —BTABIUTT rAOTQII OT BMUIBION 
VABNUB BAMPLB8 


Sample 

Initial 

Dicikaib 

Dbcbbah 

Avbbaob 

Stabiutv 

No 

■pBCinc 

OP IMTEB 

OPIHTBS 

batb op 

FACTOB, 


iirrcEPACi, 

FACIAL 

FACIAL 

DBCBBAH 

Sxdo/dk 



ABBA 

ABBA 

OP IIITBB 



WITH TIMS, 

WITH TIHB, 

FACIAL 



Ant 

Mamd 

ABBA, 




p«nod 

period 

daye 


1 

lOlSO 

401 0 

ISO 

386 

26 DO 

t 

lOAlO 

4SB 0 

W4 

412 

26 60 

S 

11060 

4t8 0 

too 

447 

24 70 

4 

11000 

s s 

167 

80 

127 60 

5 

llSOO 

163 0 

47 

100 

118 00 

6 

12flS0 

00 0 

167 

128 

100 00 

7 

16660 

It40 0 

676 

068 

17 28 

S 

16^A0 

430 0 

03 

i6S 

60 60 

B 

1S740 

47 0 

83 

66 

211 40 



PAI^TiCie Dim. IN MKMNS 
►, fresh BAmple o — — o, S-dsy sample, 
o-o 6-day sample 


Fig 8 — Volumetric distribution curve for 

SAMPLE (1) 


1 % 
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weight of soap (sp gr 0 9) per sq cm of 
intmace was 25x lO^xl x09 = 225x 
1(H mn /sq cm Smce the specific mterface 
was known for the samples the theoretical 
soap concentration to emulsify 100 parts 
of the oil phase was calculated as 22 5 x 
10^ X sp mterface x lOOgm soap/100 gm 
of oil vamish Assuming the ab^ce of 
hydrolysis of soap the theoretical concentra 
tion of the emulsifying agent to emulsify 
100 gm of oil vami^ was calculated for the 
stable emulsions This value was compared 
with the actual concentration and the ratio 
of actual concentration to the theoretical was 
determmed Greater the value of this ratio 
means greater the occlusion of the hydro 
phylic emulsifying agent m the ultimate 
vamish film By dividing the stabihty 
factor by this ratio A the new factor was 
obtainecf Table VII indicates the results 



0—0 fresh sample o — — o 3-day sample 
o o e-day sample 

Fio 9 — Numbucal DimiBUTioN cuavB for 
aaupLB (3) 



fMTtCU Of AM IN MMONS 

0—0 fresh sample o-o 3-day sample 

o o 6 day sample 

tia 10 — Volumetric distribution curve 

FOR SAMPLE (3) 

Dlacuaalon 

A good deal of published literature is 
available on the effect of phase volume ratio 



Fio 11 — Variation or specipic imtrrpacb 

WITH TIME 
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TABLE VII —HBLATION BETWEEN THE STABILITY FACTOR OF THE EMITLSION VARNISH TO THE RATIO 
OF ACTUAL * THEORBTIQAL CONCENTRATION OF EMULSIFYING AGENT 


Samplk 

Sricmc 

Minimum 

Thboretical 

Altuai 

Ratio op 

Stability 

Quality 

A lATIO OP 

No 

INTBBPACC 

(S) 

cm *lgin 

AOAP CONCH 

TO PONH 
MOHOHOIILULAB 
Pll H 

Cri 

CONCH OP 

A AP NAHD 

N 100 QM 

INT PMAAE 

CONCN 
NAAED OH 

100 CM 

INT IHAAE 

actual/ 

theonetical 

rOHLH OP 

aoap 

PACTOB 


STABILITY FACTO! 
TO THB RATIO OP 

actual/theobbtical 

CONCH OF 
EMULSI FYIHO 

AOS NT 

1 

10100 

0 002003 

0 2203 

6 0 

21 8 

20 6 

Unstable 


S 

10110 

0 002308 

0 2208 

10 0 

42 2 

26 1 

UnsUble 


S 

IIOjO 

0 0OS480 

0 2480 

16 0 

00 a 

24 7 

UnsUble 


4 

11000 

0 000473 

0 2476 

2 8 

13 3 

117 6 

Ui AtAbla 


6 

iiaoo 

0 002065 

0 200u 

6 0 

24 a 

HR 0 

Stable 

118 0 24 B-4 8 

6 

leooo 

0 002840 

0 2840 

10 0 

86 1 

110 U 

Stable 

100 0/36 1-2 0 

7 

lOMO 

0 003724 

0 3724 

2 a 

e 7 

17 3 

Unstable 


B 

161fU) 

0 QOJ600 

U 3100 

r 0 

14 2 

60 6 

Stable 

60 1/14 3-4 2 

0 

11740 

0 003002 

0 1002 

7 o 

24 2 

211 4 

Stable 

211 4/24 8-8 7 


on the stability of emulsions Hatschek^ 
IS of the opinion that the stability of an 
emulsion is generally not complete until the 
figure corresponding to closest packing 
namely a phase volume ratio of 74 06 is 
reached Zhukov and Buschmakm* on the 
other hand believe that an optimum relation 
corresponding to 1 1 exists for the formation 
of stable emulsions and that any divergence 
from this ratio results m a decrease of stabi 
lity This view is supported by the work 
of Mattiello* Then again as an mcrease 
in phase volume ratio increases the internal 
viscosity this latter mdirectly makes for 
better stability Whatever be the optimum 
phase volume ratio our expenments confirm 
that within the range studied an increase 
in phase volume ratio improves stability 
of emulsion varnishes It also gives nse 
to finer emulsions which is m agreement 
with the results obtained by MarshalF 

Accordmg to the onented adsorption 
theory the emulsifying agent gets adsorbed 
at the interface and serves as a protective 
film which resists the impact of the emulsi 
fied molecules in motion if the quantity of 
emulsifier added to the system is insufficient 
to protect the mterface completely the 
system would obviously show signs of coa 
lescence and instability Hence there is a 
theoretical mmimum for the quantity of 
emulsifier required for securmg stability 
In order to amve at this figure however. 
It IS very necessary to take into account all 
the important factors that come mto play 
namely 

1 l^e mterfacial area of the disperse 
phase 


2 The concentration of the emulsifymg 
agent required to reduce the mterfacisd 
tension sufficiently to ensure emulsification 

3 Structural compatibility of the non 
polar ends of the emulsifier and oil 

4 Extent of hydrolysis of the emulsify¬ 
ing agent 

5 The extent to which it goes into colloidal 
solution and its function m stabihzmg the 
emulsion 

6 The thickness of the intcrfacial film 

The value of mterfacial area solely depends 

on the degree of dispersion The inter 
facial area or more precisely the specific 
mterface can be easily calculated from a 
size frequency analysis based on photo 
micrographic examination of the emulsion 
with reference to the values m Table VI 

As regards the second factor the work 
of Qmncke and Plateau* and that of Ban 
croft* has already shown how the lowering 
of the surface tension is mtimately connected 
with emulsification and maintenance of 
stabihty The work of Harkins Brown and 
Davies” has shown that sodium olcate m 
a concentration of 0 03 N gives excellent 
emulsions with a reduction of mterfacial 
tension between benzene and water from 
35 0 ergs/sq cm to 2 2 ergs/sq cm Harkins 
and Zollman'^ have also shown that reduc¬ 
tion of mterfacial tension between water and 
benzene to below 10 dynes/sq cm permits 
easy emulsification and that 0 1 N sodium 
oleate is effective m reducing the same to 
2 64 dynes/sq cm From all this data it is 
safe to assume that 0 1 N solution of soap 
will suffice to reduce tension to faahtate 
emulsification In our experiments a 3 
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per cent solution of ammonium oleate was 
used. 

As regards structural compatibility, if 
the emulsifymg agent is to remain at the 
interface, it is very necessary that the polar 
and non-polar portions of the molecule arc 
of approximately equal strength^ ‘ Ammo¬ 
nium oleate is more suitable as an emulsify* 
mg agent than sodium oleate by virtue of 
its weaker polar group giving it lesser 
tendency to be pulled uito the aqueous phase 
and a non-polar end consisting of a fatty 
acid similar to that existmg in the oil phase 
Hence, from the point of view of compati¬ 
bility, it should be a satisfactory emulsifymg 
agent 

The hydrolysis of the soap would ordinarily 
be an important factor to be taken into 
account without which any estimation of the 
quantity of emuIsifier required would be 
wide on the mark Unfortunately no data 
appears to have been published on the hydro¬ 
lysis range for ammonium salts of the fatty 
acids though work has been done on the 
sodium and potassium salts’* Though there 
is no published data for ammonium oleate. 
in view of the fact that it is a salt of a 
weak base, we would be justified in assuming 
that it would hydrolyse still less as compared 
with its corresponding sodium or potassium 
salt, hence in our experiments the effect of 
hydrolysis of the emulsif 3 nng agent may be 
taken to be negligible 

The effect of the colloidal nature of soap 
solutions is of no importance in this parti¬ 
cular set of experiments under consideration 
as colloidal solutions are not likely to form 
at the concentrations used 

It is when we come to the cjuestion of 
the thickness of the interfacial film that 
we meet with a considerable divergence of 
views 

Gnfiin and Rienmann’**’® have shown 
that mterfacial films are essentially mono- 
molecular The investigations of Harkms 
and Beeman^* support this view On the 
other hand, the work of Nanoka”, Seymour, 
Tartar and Wnght*® and Ramsden and 
Seifnz^*** IS against this view Thus, as 
far as our present knowledge goes, there is 
a good deal of divergence of opmion as to 
whether the interfacial film is monomole- 
cular or polymolecular In actual industrial 
practice, the quantity of emulsifier used is 
rarely less than 6 times or more than 20 
times the theoretical quantity required to 


form a monomolecular layer at the interface 
But if we remember that a good part of the 
emulsifier remams meffectivc by remammg 
in solution m the outer phase and thus is 
not brought into action at the interface, 
and besides if we take mto consideration 
the well-known tendency in industrial 
practice to err on the safe side, for purposes 
of evaluation of the minimum quantity 
of emulsifying agent required, we could 
assume that the interfacial layer is mono- 
molecular 

Ihus, to sum up, in the particular state 
of emulsions we are concerned with, the 
mam factors which determine the minimum 
quantity of emulsifymg agent required to 
stabilize emulsions would appear to be the 
specific interface, lowering of the surface 
tension, extent of hydrolysis of the emulsify¬ 
mg agent, the thickness of the mterfacial 
film and the extent to which the emulsify¬ 
ing agent remams in aqueous solution 

Assuming 0 1 N as a suitable concentra¬ 
tion of the emulsifying agent for optimum 
reduction of mterfacial tension, and presum¬ 
ing that hydrolysis is negligible, the theore¬ 
tical quantity of the soap necessary can be 
calculated on the basis that the interfacial 
layer is one molecule thick Table VII 
gives thib figure m column 4 together with 
the actual concentration used m column 5 
From this it will be seen that while samples 
(5) and (6) are stable, containing 6 6 per cent 
and 10 0 per cent of emulsifymg agent based 
on 100 gm of the internal phase, samples 
(2) and (3) are unstable m spite of a higher 
concentration of the emulsifier This is very 
likely due to the fact that though stability is 
dependent to a great extent on the concen¬ 
tration of the emulsifymg agent, it is also 
governed by the mtemal agitation of the 
droplets With a reduction m the phase 
volume ratio (20 per cent internal phase), 
the mtemal kinetic effect comes more into 
play overcoming the resistance of the inter¬ 
facial film, resulting m a rupture of the same 
and coalescence of the particles The stabi¬ 
lity of samples (4) and (7) is poor because 
of msulficient emulsifymg agent 

Sample (8) is a stable emulsion This re¬ 
presents a phase volume ratio of 40 per cent 
and an actual concentration of 5 per cent 
of emulsifying agent based on 100 of the 
mtemal phase as agamst a theoretical 
figure of 0 3506, le a ratio of actual to 
theoretical of 14 3 
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The excess indicated may be necessary 
for the formation of pol^olecular films and 
to allow for the emulsifying agent not used 
up but remaining in the aqueous phase m 
solution without undciigomg hydrolysis 
While stability is an all important pro 
perty in the case of emulsions in the case 
of emulsion varnishes or paints the resis 
tance of the ultimate film to water which is 
governed to a great extent by the hydro 
philic nature of the emulsifying agent is also 
an important consideration Coupling these 
two considerations a new factor A has been 
tentatively put forward to account for both 
stability and film character From the 
values for A for the different samples 
(Table VII ) it will be seen that sample (9) 
with a value of 8 7 appears to be the b^t 
vehicle for subsequent pigmentation 
The work also throws light on the distn 
bution of particles in terms of pirticlc size 
Fischer and Harkins*^ report that m the 
case of paraffin oil emulsions the majority 
of particles had a diameter of about Ip 
while m the case of benzene it was smaller 
King and Mukherjee* examining olive oil 
emulsions found that the maximum number 
of particles had a diameter of about Ip and 
that the greatest contribution to the area 
was given by particles between 6 and 7p 
In the case of our emulsions the maximum 
number of particles have been found distn 
buted m the size range 0 5p to 1 5p and 
that the greatest volume of oil is dispersed 
in the range 6p to 8p 

Ihermodynamicaily emulsion instability 
can be defined as the rate of decrease of its 
interfacial area with time hence measure 
ment of the extent of interface at vanous 
penods of time m the hfe of an emulsion 
should provide a quantitative measure of 
its profKrties Smee the tendency to coa 
lesce IS more for particles having a small 
diameter ageing should decrease the number 
of particles of a small size and increase the 
bigger ones Therefore the degree of stabi 
lity will be given by the change m the 


numencal diatnbution curve with tune 
Kmg and Mukherjee^ have obtamed nu 
mencal distribution curves for samples which 
were allowed to stand for several days 
From the curves which intersect near about 
Ip it may be mferred that the tendency to 
c^escc IS maximum for particles having 
a diameter of Ip or less and mmimum for 
larger particles The variation of inter 
facial area with time plotted for the same 
samples gives a straight hne for most of 
their samples In the case of our expen 
ments the numencal distnbution curves 
show that the coalescence tendency is 
apparent up to a diameter of 5p The 
variation of specific interfaces with tune is 
almost a linear function for some of the 
samples (I iG 11) 
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Studies in the Preparation of Viscose & 
Cellulose Acetate from the Pulps of 
Indigenous Cellulosic Materials 


M G KARNIK & D L SEN 

CoUon Fechnological Laboratory, Maiunga, Bombay 


Pulps from bamboos, roods and bai^asae, 
after a preliminary treatment with alkali, are 
suitable for the manufacture of viscose and 
acetate rayons 

C ERT AIN species of bamboo, e g 
Manwel ( Dendrocalamus sirtctus ), 
thorny bamboo {Bambusa arundtna- 
cea ) and Kamti, and reeds bagasse, 
]ute fibres, etc, yield high grade pulps if 
suitably processed*^ The pulps prepared 
from these approximate in chemical com¬ 
position to rayon grade pulp* But the 
cellulose isolated from the different plant 
tissues, though chemically identical, differ 
from cotton cellulose both in reactivity and 
physical properties Their behaviour to¬ 
wards chemical reagents used in the viscose, 
acetate and other processes will be largely 
governed by physical properties 
The present study relates to the behaviour 
of different cellulose preparations towards 
chemical reagents employed in the viscose 
and acetate processes and the optimum con¬ 
ditions for obtaining technically suitable 
products Also acetic acid esters have been 
prepared from the pulps to ascertain their 
suitability as raw materials for the manu¬ 
facture of cellulose products 

Experimental 

Preparaiwn of Viscose — Samples of pulps 
were reduced to the fibrous condition and 
cleaned by hand Viscose preparations ob¬ 
tained from them were examined for degree 
of npenuig, viscosity, free alkali content and 
cellulose Finally they were converted into 
transparent films by Doree's method* The 
penods of npening and of coagulation were 
noted m each case 

Acetylahon — The pulps were punfied by 
steeping them in 8 per cent caustic soda 
solution (1 10) for 1*5 hr at room tem¬ 
perature , they were then washed, scoured, 
washed agam and dned Before acetylation 


they were treated with glacial acetic acid 
(1 part cellulose and 1 part acetic acid), 
the quantity of acid so used being deducted 
from the acetylation mixture 

The acetylation mixture consisted of 
glacial acetic acid acetic anlwdride and a 
catalyst, viz sulphuric aad Sulphuric acid 
was used as catalyst on account of its 
cheapness Ihe mixture was cooled to 10°C 
before adding the pulp and maintained at 
that level for about 15 min The tem¬ 
perature was allowed to rise gradually to 
30° to 35°C till the dissolution was complete 
and a transparent, acnd-smelling, semi¬ 
fluid moss was obtained A portion of this 
mass when added to water gave a tough, 
leathcr-likc precipitate, soluble in chloroform 
Secondary A cetaUs — The hydrol)rsis of 
pnmary acetate to secondary acetate (ace¬ 
tone soluble) was brought about by dilute 
acetic acid in some cases, mixtures of 
glacial acetic acid and 10 per cent sulphunc 
acid were employed The hydrolysing agent 
was slowly added to the primary acetate 
solution under vigorous stimng the tem¬ 
perature being maintained below 40®C, 
The mixture was stored in an incubator at 
50° to 55°C, until a test portion, when 
coagulated by the addition of water, gave a 
light fibrous precipitate soluble in acetone 
When the reaction was complete, the solution 
was poured into a large (Quantity of cold 
water The precipitate was washed free of 
acid, stabili^ and dried The acetyl 
content of the preparation was determined 
by Eberstadt method* 

Preparation of Films — The secondary 
acetate was dried in a vacuum desiccator and 
the dried matcnal dissolved in acetone 
The solution was allowed to ripen for 24 hr 
and filtered through a smtered glass funnel 
The clear filtrate was spread over mercury 
to form films The films so obtamed were 
dned at 100°C to remove the last traces of 
solvent. After cooling them m a desiccator. 


201 



PREPARATION OP PULP 


J SCI INDUSTR RES V 9B 1950 



stnps of uniform width (15 mm} were cut 
out and their tensile strength measured m a 
Schopper machine 

Dlacueslon 

The cooking and bleaching processes 
employed for preparing pulps and the com 
positions of the pulps are recorded in Table I 
The pulps have an a cellulose content of over 
85 per cent and an ash content var 3 ring 
from 0 2 to 0 3 per cent 

Experimental details relating to the pre 
paration of viscose frtm pulps are given in 
Table II It will be seen that the weight of 
alkali cellulose m each case is 2 to 3 times 
the weight of the primary pulp Lxcess 
of caustic soda which would result m the 
formation of compounds like sodium thio 
carbonate and affect the quality of viscose 
was avoided The alkali cdlulose was 
matured for 4 days m all the cases except in 
the case of barasse C viscose which was 
matured for 7 days 

The consumption of carbon disulphide for 
xanthation varies with different pulps 
Bagasse pulp requires 48 81 to 73 21 per cent 
reed pulp 76 70 to 90 65 per cent Manwel 
Kamil and thorny bamboo pulps 92 1 to 
95 16 90 18 to 98 50 and 96 56 to 99 00 
per cent respectively The carbon disul 
phide required for standard Amencan alpha 
pulp is 80 19 per cent on the weight of the 
pulp These ngurc s are however somewhat 
higher than the actual requirements as an 
appreciable portion of the carbon disulphide 
was lost during the treatment Bagasse pulp 
required compiratively less carton disul 
phide than either bamlK>o or reed pulps for 
complete xanthation This characteristic 
gives bagasse pulp an advantage as a source 
of viscose rayon 

Viscose for spinning should have not 
only a definite viscosity but also a definite 
degree of npenmg and its alkali and cellulose 
contents should he withm speafied limits 
The viscose in each case was treated with 
10 per cent acetic acid and the degree of 
npenmg cellulose and alkali contents and 
viscosity were estimated ( Table III) It 
will be observed that the viscose from 
bagasse pulp npens withm 6 to 10 days and 
sets withm 14 to 19 days whereas viscose 
from reed pulp takes 5 to 7 days for npenmg 
and 9 to 14 days for setting The cor 
respondmg penods for the Amencan alpha 
pulp were 10 and 16 days respectively It 
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KARNIK ti at VISCOSE A CELLULOSE ACETATE FROM BAMBOO ft BAGASSE 




TABLE n~ 

PREPARATION OP V18G08E 



PuLr non Tuathemt 

Wt or roLp, 

VoL OP 17 5% 


Uatobatioh 

Amount of 

VOL OP TUB 



cm 

CAUtTir aoDA 

CaLLULOil, 

PEBIOO OP 

CABBOH 

•olvrmt 




rok MKacaai 

cm 

ALKALI 

DIBULPtfIDB 

(aOD HVDBO- 




eatiom, 


CELLULOBEi 

BBgp FOB 

BIDS BOD 




CJC 


daye 

XAHTHATION, 

■ulphitk) 






% on pulp 

VBCO, 

C C 


FA 

37 

558 

108 

4 

60 73 

130 

Bagawe 

B 

37 

56S 

115 

4 

73 21 

135 

c 

37 

B58 

112 

7 

48 81 

100 


Id 

37 

558 

105 

4 

62 77 

145 


rA 

18 

280 

45 

4 

86 23 

60 

R«edi 

B 

37 

558 

00 

4 

87 17 

145 

c 

37 

538 

M 

4 

00 06 

145 


D 

37 

558 

85 

4 

83 70 

145 


Le 

37 

558 

80 

4 

76 70 

145 

Monwel bamboo 

1 A 

37 

558 

08 

4 

05 16 

145 

1 B 

37 

558 

106 

4 

02 10 

160 

Kmmii bamboo J 

fA 

J7 

558 

06 

4 

06 4 

145 

B 

37 

558 

110 

4 

08 5 

160 

1 

Lc 

1« 

237 

40 

4 

00 18 

72 

Tborny bamboo | 

; A 

1 D 

37 

37 

558 

568 

lUO 

112 

4 

4 

06 56 

00 00 

146 

160 

alpha pulp 
( American) 

A 

37 

558 

108 

4 

80 10 

146 






TABLE in^ANALYSlB OP VISGOBB 




Matbbial 


Vikcobb 

Ripening 

GlI I INC 



CtLLULOlE, 


(Cf Table U) 

PEBion, 

TIME APTEB 

BIPENINO 

timf, 

% 

% 





dayi 

PBKPABATION 

IN C C OF 

•oc • 

gm NaiOH 






days 

10% NH*Cl 



Dbcbbm 


1 


7 

15 

8 0 

20 2 

7 87 

7 65 



1 B 

6 

15 

0 0 

28 5 

7 61 

8 16 



1 

IS 

7 

14 

7 7 

25 H 

7 08 

8 10 



I 

10 

10 

0 6 

28 0 

8 01 

8 51 




fA 

5 

0 








B 

7 

11 

9 H 

58 6 

a 12 

7 50 

Reedf 



C 

0 

n 

0 2 

55 0 

8 00 

7 10 




D 

7 

13 

8 0 

50 5 

7 73 

7 50 




[b 

7 

14 

8 4 

61 1 

7 17 

7 56 

Manwel bamboo 


{ 

A 

B 

5 

7 

11 

14 

0 4 

0 2 

RO 1 

68 8 

8 10 

8 65 

8 40 

8 25 



1 

fA 

6 

12 

0 1 

82 4 

7 88 

8 30 

Kmmii bamboo 


i 

B 

7 

14 

8 0 

72 5 

8 25 

8 24 



1 

Lc 

7 

14 

A 2 

70 8 

8 07 

B 00 

Thorny bamboo 


\ 

A 

B 

7 

6 

12 

11 

0 1 

0 65 

75 0 

70 2 

8 30 

0 01 

R 46 

8 10 

Alpha pulp (American) 


A 

10 

16 

7 02 

30 4 

8 ID 

8 70 






* Mean of 6 readingi 






TABLE IV — GHANOB8 IN V180081TY OP V1BG08E DURING RIPENING 

BBgaue 

*D 

An of viscose far 
VRwoslty, sec * 

18 U 
15 3 

66 0 

16 6 

00 

18 2 

138 0 
10 4 

186 0 
23 8 

210 

26 20 

234 0 
28 0 

258 306 354 

20 6 33 0 38 7 

Reeda 

Age of viscose hr 
Viwoalty. see • 

18 0 
30 4 

45 0 
20 6 

60 

35 3 

117 0 

44 7 

141 0 
51 1 

168 

61 07 

216 0 
68 5 


Uanwel bamboo 
*A' 

Age of viscose hr 
Vlscosily, tec * 

18 0 
55 2 

44 0 

54 0 

02 

68 5 

120 

80 1 

162 0 
01 0 

186 

00 5 

210 0 
108 1 


Kmmii bamboo 
* A* 

Age of vlscoM hr 
Vbcoaity, see • 

16 U 
68 4 

40 0 

55 0 

72 

66 2 

08 

72 0 

125 0 
82 4 

183 0 
08 0 

208 0 
110 4 


Tbcm^ bamboo 

Ace of viscose, hr 
VlMoalty, sec * 

20 0 
52 1 

44 0 

50 6 

66 

56 £ 

95 

61 4 

144 0 
70 0 

170 

75 0 

194 0 
81 1 

220 

86 8 




* Mean of 6 7 readings 






may be further seen that with the same 
quantity, via 145 c c of the solvent used to 
dissolve cellulose xanthate, bamboo pulps 
yield viscose of high viscosity expressed m 


sec., 68 80 to 82 40, while the viscose from 
reed pulp has a viscosity of 55*9 to 61 10 
The V1SOOS3 from bagasse pulp has a low 
viscosity, VIZ 25 80 to 29*20. 
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The rates of the changes of visoositv 
during the npening of viscose were measured, 
and the re^ts obtained are recorded m 
Table IV and arc graphically represented 
m Fig 1. It will be observed that the 
viscouty of bagasse viscose increases slowly, 
while those of reed and bamboo viscose are 
fairly rapid Bagasse viscose has a longer 
coagulation period 

The cellulose sheets prepared from the 
different viscoses vrere strong and trans¬ 
parent A dight milkmess was observed 
m the sheets and this is probably due to the 
presence of carbon disulphide vapour which 
could not be completely removed from the 
container m our experiments 

Tlic primary acetates were prepared under 
different experimental conditions In some 
cases, pulps were pre-swollen with glacial 
acetic acid with a view to mcrease the 
reactivity of cellulose and so mmimize the 
tune required for acetylation as m Mile's 
process* A prelimmaiy treatment with 
sodium hydroxide was given in some cases 
to remove the pentosans, etc The ex¬ 
perimental conditions and the nature of poly¬ 
acetates obtained are recorded m Table V 

It was observed during these experiments 
that the time required for the formation of 
triacetate soluble m chloroform is about 



Fig 1—Changes in thb viscosity or viscose 
DURING ripening 


PuLT FBOM 


Bxpcmi 

MBNT 

No 


TABLE V —FREPARATION 09 PRIMAIIT AGBTATBS 
AcETYLATIOV MtXTVEB PEE CM OP TeHPEEATUU PeEIOD 


CELLOLOtE 


OP TVE 


Acetic add, 
glecUl, 
cc. 

Acetic 

anhydride, 

' cc 

Catalyit, vli 
enlphuric 
add (coou), 
cx. 

•c. 

S 76 

3 76 

0 036 

10 

10 

3 76 

3 76 

0 06 

10 

80 

3 76 

3 76 

0 076 

10 

80 

3 76 

1 76 

0 10 

10 

80 

1 76 

8 76 

0 036 

10 

80 

1 76 

( Pie-tnated 
with 1 ox. 
acetic 

8 76 

0 06 

10 

SO 

1 75 

3 76 

0 01 

10 


or BIACTfOP, 
hr 


Natuh op tie PC»LVACBTATE 
PORHBD 


0 S5 

e 00 

0 Sft 

e 00 


0 IS 

e 00 


0 ts 
S 00 

0 u 
so 00 

0 u 

4 00 


Verjr vUoout, toincwhAt trEOt- 
not com 


pletely dlMolv 
Lm vtaomiB, more tnupoKot 
with few oBolnted flfarm, iHfht 
\j oaknnd. Tough ppt eolabla 
In chkMDform with little alooliol 
Pulp WEB compUtEly loluhle 
riiniif tniupmt, tIbooub, 
dlifadp eoloond bmbb, felrijr 
tough Eohible In chhMOienn 


Spnipy Bohitkm. tUghtljr oolourad, 
weiE ppt Balnble In chlorofann 
with little akobol 
Pulp eompletely loluble Feblp 
tow ppt. eohible In ohlomfona 
with Utue I 


Gompl^j Hlnble, BUghtly on- 
touted, verr tough ppt. leedUp 
■olnUo In ohiwelom with little 


SO 00 Vleooae, trtnepnnnt 


__with 

very few ibree unncted, touh 
.n^rith 


in. 


eolnble in chloralonn 
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KARNIK 0 i ml VISCOSE ft CELLULOSE ACETATE FROM BAMBOO ft BAGASSE 


TABLE V —PRBBARATION or MIMARY AOBTATBS —cmiA 


Bznii Acitylatiom mixture raa on or 

MEET ^BLLULOAE 

No I--*-, 

Acetic BCkl, Acetic Cetalfit vix 

gUcUl, enbydrlde solMiiric 

C.C C.C. ackl (com.), 


TxHrEVATUBE Peeiod Natuee of the polvacbtate 
OF the of BBACnOH, POBHBD 

BEAcnoE, br 

*c 


Ptilp puriftod to 
remove bemicel 
hiloHi Bf dBMTibed 


Kmmti bmmhom 


Pulp paiificd 




2 7A 

3 76 

0 06 

10 

0 26 

( Mild bleach 



30 

4 50 

end pre 
meted with 

1 c c of III 
acetic add) 






S 76 

8 76 

0 05 

in 

0 25 




30 

8 00 

S 76 

3 76 

0 10 

10 

0 25 

( Pre-ewolloo 



30 

4 (U 

with 1 c c 
of gl acetic 
) 





S 75 

3 76 

0 05 

10 

0 25 




30 

4 00 




35 

1 00 

9 76 

9 76 

0 06 

to 

0 25 




30 

0 00 

3 76 

3 76 

0 U5 

10 

0 25 




30 

8 00 

2 76 

3 76 

0 05 

10 

0 25 

(Pre treated 



30 

6 00 

with 1 cx 
of gl eceUc 
add) 





2 76 

3 76 

0 10 

10 

0 26 




30 

4 00 

3 76 

3 76 

0 06 

10 

0 25 




30 

0 00 

2 76 

3 76 

0 05 

10 

0 25 

( Pre Bwullen 



30 

4 00 

with 1 c e of 
gl acetic add) 



35 

1 00 

3 76 

3 76 

0 025 

10 

0 25 




30 

4 00 

8 76 

8 76 

0 05 

10 

0 25 




30 

0 00 

3 76 

3 76 

0 10 

10 

0 25 




30 

4 00 

2 76 

3 76 

0 06 

10 

0 25 

( Pre treated 
with 1 cx. of 
gl acetic add) 



30 

4 00 

2 75 

3 76 

0 05 

10 

0 25 




SO 

4 00 




36 

1 00 

2 75 

8 76 

0 05 

10 

0 26 

(Pn-treated 



80 

4 00 

with 1 O.C 





ofgl 

acetic add) 





2 76 

S 76 

0 06 

10 

0 26 




SO 

4 00 




36 

1 00 


VIecoue, tniupamit, cotourleM 
nuu Tough ppt lolublfl In 
cbJorofonn with Utile elcobol 


Colourlae, treupBreDl, vlecow 
mBU with few undlgetted flbm 
Tough ppt. eoluble In chlofo- 
form more eeAfly In pmenca of 
little elcobol 

CokniiicM, trauperenl vIiooub 
meu pulp completely loluble, 
ppt not quite tough Bauble in 
chloTofonn with Uttle elcobol 

Colourlcu, tnnaperent, eynipy 
eolutloa with all the flbm dU 
Mlvrd Tough leather like ppt 
■oluble in chlonrfoiiii, more 
eeslly In preieiice of little elcobol 
Very vieoo«M, eomewhat trane- 
perenl. ellghtly coloured meu 
with lew ftbrm undlaaoivcd 
Pulp comidetrlv lolublej vlecoui 
trenaparent out eUghlly co 
loured mew Tough ppt eoluble 
In cblorofonn with lltU e elcobol 

Slightly coloured eyrupy eolution, 
very tough ppt. emuMe In 
cblorofonn with UtUe elcobol 


UtUe elcobol 


Slightly coloured eyrupy eolution 
Ppt week eoluble In uloraform 
with little ekoh^ 

Vlacoue, trnneperent meu with 
few ftbm nndleaolved Tough 
ppt eoluble In chloroform twt 
not very freely 

Colourleee, treneperent, eyrupy 
aolutkia Tough leether like p^ 
eoluble freely in cblorofonn with 
little elccm 

Peety meu with few fibre* 
unacted 

Pulp eompleuly dbaulved Vie 
cout, treneperent meu with 
Blight colouration Tough ppt 
eoluble In chloroform In preeenoe 
ol alcohol 

Syrupy eolution Ppt very weak, 
eoluUe In chloroform In preaenc* 
of Uttle Bloobol 

Vlacoue eolution, pulp completely 
dluolved tough ppt eoluble in 
chlo ro for m wltn Uttle alcohol 

Alinoet colourleu, tranaparmt 
vlacoue eolution Tough ppt 
eoluble In chkHofonn more 
eaeUy in preeenoe of UtUe alcohol 

Vleooue, quite treneparent dear 
eoluUoo Ppt tough, leather 
Uke, eoluble hi cfalormirm with 
little alcohol 

deer, tranaperent, tjnvj eoln 
tku TrofB ppt eoluble in 
cblorofonn, more eeelly In pre- 
eence of ntUe ekobol 
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TABLE VI —HYDROLTSM OV TUB PRIMART ACSTATBS 


PBIMARV 

ACETATE 

(riOM 

Taeu 11 ) 

Exraii 

KENT 

No 

IIvoEOLViiHO Teh 

AGENT riE OH OF PEEATUIE, 

CELLUMME *C 

PEUOD 
OP HVDEO- 
Lvsia, 
hr 

PBBCEH 
TAOE 
YIELD OP 
•ECONDARV 
ACETATE 

Acetyl 

CONTENT 

BEPREOaSD 

At ACETIC 
ACIDi 
% 

Teniilb Nature op the aEcoHDABr 
iTRENGTn acetate 

OP THE 
piLHa, 
kg fmau* 

RMd* 

1 

23 c c gl acetic add 
■1 

H H c c distilled water 

60 

12 




White Obroua ppt bardau oa 
drjdng not coinpletdy solubla in 
acetone Filma — HHiiewbat 

brittle and not quite dear 


2 

0 c c eI bccUc odd 
+ 

dec dlRtJlled water 

00 

12 




White Abrous ppt not freely 
■oluble In acetone Films — 

fairly strong but not quite dear 
and transparent 


3 

do 

30 

18 




White powderv ppt soluble In 
acetone rUms — clear but 

brittle 


4 

do 

SO 

14 




White powdery ppt soluble In 
acetone Films — very brittle 


6 

S c c gl acetic odd 
+ 

3 C.C of 10% lul 
phurfc add 

66 

14 




While Abroui ppt soluble In 
acetone. Flfmt — not very 

strong 


3 

do 

30 

18 

120 0 

54 00 

6 8 

Light Abrous pm easily soluble 
in acetone Fimia — quite dear, 
strong, transparent 


7 

do 

80 

18 

110 0 

61 60 

6 2 

IVblte Abroui ppt soluble In 
acetone Films — strong but 

not dear 


U 

do 

» 

18 

118 7 

54 88 

6 0 

The fibrous precipitate easily solu¬ 
ble in acetone Films — quite 
deer, transparent and strong 


0 

Sec of gl acetic 
add 

4- 

8tr of 10% 

HtSOi 

60 

12 

128 4 

60 82 

6 0 

Ppt Abrous but hard, not very 
fredy soluble in acetone 
Films — quite strong but not 
quite dear and transparent 


10 

1 c c of gl acetic 
add 

+ 

1 c c of dIstUled 
water 

60 

18 

130 8 

64 AO 

6 8 

Ppt fibrous and light, soluble in 
acetone FOms — clear, tram- 
parent but somewhat brittle 


11 

do 

00 

12 

ni 6 

66 12 

6 1 

Ppt fibrous, light, freely soluble 
111 acetone Films — very dear, 
transparent and strtag 

Kmmti 

bamboo 

1 

3 c r of gl acetic 
acid 

4- 

3 c c of 10% sul 
phuric add 

30 

24 




White fibrous ppt hardens on 
drying Not cosily soluble in 
acetone Films — brittle 


2 

do 

80 

18 

118 8 

62 78 

6 1 

White fibrous ppt freely soluble 
in acetone Fllnn — quite deer, 
strong, transparent 


3 

do 

80 

18 

12A 3 

66 20 

6 0 

do 


4 

do 

30 

18 




White fibrous ppt soluble In 
acetone FUim — quite clear 

but brittle 


6 

1 c c of gl acetic 
acid 

4- 

1 c c of distilled 
water 

60 

12 

130 80 

40 02 

6 0 

Ppt fibrous but not oulte light 
and not fredy soluble In acetone 
Fllnu — fairly strong but not 
dear 


A 

do 

60 

12 

134 10 

65 46 

6 8 

Ppt quite light and flbnmi, easily 
soluble in acetone Films — 

strong and transparent 

Ba«MM 

1 

13 r c of gl acetic 
add 

4- 

12 c c of dlstiUed 
water 

66 

12 




Fibrous ppt which became pow 
dery on drying Not freely 
soluble in acetone Films — 
brittle 


2 

3 c c of gl acel Ic 
add 

4- 

3 C.C of 10% sul 
pfauric add 

80 

17 

180 60 

64 10 

6 4 

White Abrous ppt soluble in 
acetone Films — trRiitparent, 

clear and strong 
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TABU VI—BTDROLY818 OT TBB PRIMARY ACBTATBB-cwtfA 


Pei H AIT 

Bxrsii Hvdeolveimo 

Teh 

Period 

acetate 

■EMT AOEMT FEE OH OF 

FBBATUEE, 

OF HYDRO 

( rmoM 
Tails 11) 

No CELLULOBE 

•c 

LVSIB, 

hr 1 


3 S c.r of rL Acetk 
■cld 

SO 

17 


9 c-c- of 10% »ul 
phuric icld 


Pbriou Pricbm Acbtvl Tknbile Nature or the bicohoaev 
TACB roHTBMT BTEEIIGrH ACETATE 

YIELD OF EEFBBHED OF THE 
CONDARV AB ACFTIC PILMB, 

ACETATE ACID, kg /mm ' 

% 

White powdery ppt wiluble In 
acetone l-ilmt — very brittle 


4 do 


so 


Alpha palp 
(AnMrIm) 


5 1 r c of g1 arctic 
acid 

+ 

1 c c of distilled 
water 

1 3 c c of rI acetic 

add 

+ 

3 c c of 10% sul 
phuhe add 

2 1 r c of (il acetic 

add 

+ 

1 c c of distilled 
water 


fiO 


30 


60 


17 

122 0 

53 Rj) 

5 4 

White hbrom ppt fr»ly mhibtfi 
In acetone Flln» - Rkasy. 

tranApEFont and itrofiR 

14 

128 0 

M IH 

5 0 

Usht fibrous ppt loluble h) 
acetone Film* — itrong and 

transparent 

IH 

142 7 

55 SO 

0 4 

White fibroiii ppt (rerly mluble 
Id acetone transparent and 
strong films 

12 

141 6 

55 25 

0 5 

light fibrous ppt readily soluble 
In nretoue Films — very clear, 
transparent and strong 


20 hr at 18X and 6 to 8 hr at 30X The 
period could be reduced to about 4 hr by 
swelling the cellulose with acetic acid before 
actual acetylation The reaction penod 
decreases with increase in the amount of 
sulphunc acid, quantities exceeding 10 
per cent of the weight of the pulp had a 
detrimental effect on the hnal product 
The tnacetate was slightly coloured except 
in the case of reed pulp (treatment 8, Table 
V) which was given a mild bleach pnor to 
acetylation Transparent and colourless 
masses were obtained also by treatments 
9. 10 and 11 (Table V) 

The results of experiments on the hydro¬ 
lysis of tnacetate are recorded in Tabic VI 
Acetone-soluble products were obtained by 
hydrolysing the tnacetate with SO per cent 
acetic aad at 50°C for 12 to 16 hr The 
secondaiy acetates were obtained as light 
hbrous precipitates ( Table VI, treatments 
10 and 11) The percentage yield of 
secondary acetate from reed pulp is 131 5 
per cent. from Ka$rUi bambro, 134 1 per 
cent, from bagasse 128 6 per cent The 
yield in the case of alpha pulp is 143 5 per 
cent The acetyl content of all the acetates 
is 55 0 per cent The tensile strengths of 


films pruparcfl from the acetates are as 
follows reed pulp, 6 1 kg /sq mm , Kamli 
bamboo, 5 8 kg /sq mm , bagasse pulp, 
5 6 kg /sq mm , alpha pulp, 6 5 kg /sq mm 
These data clearly indicate that pulps 
from reeds, bamboo and bagasse, after a 
prrluninary treatment with caustic soda, 
are suitable for use in the rayon industry 
The investigations were conducted with 
equipment ordinarily available in a labora¬ 
tory Better results could be obtained 
with specialised equipment for stirring and 
beating pulps, for de-aeration and filtration 
of viscose and for casting films The data 
recorded here should be regarded as 
indicative of the possibilities Trials on a 
pilot-plant scale arc nece-»sary to enable 
definite conclusions to be drawn on the 
suitability of these raw matenals for large- 
scale exploitation 
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1 Ahmad, Nazir Karnik, MG J sci industr 

Res , 1944, 3, 277 

2 Karnik. M G ft Sbn, U L ibid 1948. 7, 351 

3 Doreb The Methods of Cellulose Chemistry 
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4 Idem ibid , 2nd Ed . 1947. p 286 

5 Idem Ibid , p 274 
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Long Cham Akphatic Nitnles from 
Methyl Esters of Fatty Acids 

P B JANARDHAN 
A C College of Technology Madras 


A method U described for Che prepemdon of 
nitriles of long chain fatty aclde by the action 
of gaseous ammonia on the methyl esters 
Qood yitldn ( 60 65 per cent) of the nitriles 
are obtained without employing a cataljrat 
A preferential saponlflcadon method for the 
estimadon of the esters In the presence of 
nitriles has been standardised 


L ong chain fatty acid nitnles of the 
type of K CN are used as plasticizers 
insect repellents and as intermediates 
m the preparation of a host of cationic 
detergents Th^ arc prepared by the 
ammonol 3 ^is of fats and fatty acids Two 
procedures are desenbed in literature In 
the first liquid ammonia is made to react 
with fatty acids or oils in the presence of a 
catalyst like ammonium chlonde in a Canus 
tube or a steel autoclave^ * The pressures 
developed by h ]uid ammonia at temperatures 
which sometimes range up to 16S®C ore so 
high (at 132®C the pressure is 1635 lb/sq 
in) that it requu^ specially constructed 
vessels and careful handling The amides 
so formed (reported to have been obtained 
in 90 per cent 3 aeld) can then be thermally 
decomposed to yield the nitnles This two 
stage preparation has now been superseded 
by one stage simpler methods® wherein 
anunonia gas reacts with fats or fatty acids 
at temperatures ranging from 330° to 
360°C 

By passing gaseous ammonia through 
liquid steanc acid at 330X Ralston el al^^ 
obtamed the nitnles m 84-85 per cent yields 
Other patents and reported proo^ores 
are essentially modifications of the me 
thods mentioned above Reutenauer and 
Paquot® f prepared stcaronitnle and palmito 
nitnle and succeeded m convertmg un 
saturated acids like oleic and erucic to their 
respective nitnles (yields 75 per cent and 
over) by adopting a method similar to that 
of Ralston and co-workers The method 
has also been adapted to prepare nitnles 


from other fats and oils® but the product 
obtained is a complex nuxture difficult 
to separate and the method is not smted 
for the preparation of homogeneous 
products 

The vapour phase reaction between fatty 
acid esters and ammonia in the presence of 
catalysts like Japanese acid clay®'® were 
confined to the preparation of nitnles from 
low molecular weight acids like acetic and 
propionic acids Two patents" '* report 
the preparation of nitnl^ of fatty acids 
(contaming more than 8 carbon atoms 
m the cham ) by the catalytic vapour phase 
reaction method 

In the present communication the possi 
bihty of convertmg the liquid methyl esters 
of fatty acids mto the corresponding nitnles 
by dir^t mteraction with ammonia gas has 
bi^n mvestigated The esters are prepared 
as intermediates m the punfication of fatty 
acids by fractional distillation of fatty acid 
esters 

Experimental 

A mixture of 94 per cent methyl stearate 
and 6 per cent methyl palmitate is used for 
ammomation It is a white waxy solid 
m p 36 5® 37 5°C free from acid and has 
on ester value of 187 190 5 The boiling 
range of the mixture at 1 mm pressure is 
152 55°C 

30 gm of ester mixture and the catal)r3t 
are taken in a 500 c c round bottom three 
necked flask fitted with a lead m tub<> for 

g aseous ammonia a thermomete and a 
5* bore glass tube (70 cm) bent m the 
form of a V to serve as a reflux Ammonia 
is passed at the rate of 3 4 bubbles per second 
The bubbling is started when the temperature 
of the contents of the flask reaches 150°C 
The temperature is raised to 345“ 50“C 
and mamtamed for about 5| 6 hr after which 
the product is cooled m a stream of ammonia 
transferred to a 100 c c Claissen flask and 
distilled 
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Analyals of tho Product 

The percentage of nitnle in the product 
IS estimated by the Kjeldahl’s method 
The product undergoes easy digestion and 
the ^ues are reproduable (cxpenmental 
error 2-3 per cent) There is little chance 
of any amide distilling over at 340°-58®C, 
since the decomposition of the amide com¬ 
mences at temperatures as low as 250°C 
The percentage of free fatty acid in the 
product is determined by the estimation of 
acid value by the standard method and 
expressed as steanc acid. 

Some unreacted ester may also be present 
m the distillate Since both the nitnlc and 
the ester are neutral bodies, a chemical 
separation and estimation of the residual 
unreacted ester is difficult Fractionation 
under vacuum distillation can be employed, 
but it is tune-consuming and not quite 
quantitative A method of differential 
hydrolysis by alcoholic potash of definite 
strength has been succes^ully adopted for 
the analysis of such a mixture and found 
to give consistent results Prehmmary ex- 
penments with pure nitnlc and different con¬ 
centrations of deohohe potash have shown 
that the lower Imnt of KOH concentrabon, 
at which the nitnlc begins to hydrolyse, is 
about 1 N (Table I) Hydrolysis with 
mixtures of known compositions of nitnles 
and ester, for 1 hr with 0 37 N alkali, 
shows tliat while the ester undergoes com¬ 
plete hydrolysis, the mtnle is unaffected 
(Table II) 


Stbihcth or 

ALKAU, 

N 

0 C3 
1 S6 
a 87 

a 78 


TABLE 1 


0 0 
1 ft 
84 90 

9ft and above 


Nitiile gVDEOLVaiD 

IN I HB , 

% 


TABLE If 


ebteb ih tmk 

Wemht or 

Weiobt or 

Ebbqb, 

BBTBR nTBILE 
MIXTUBE, 

% 

EBTEB, 

Em 

ebteb calculated 

rEOM 

•APOMinCATIOIf 

VALUE, 

im 

% 

09 ft 

0 £908 

0 89a 

1 8 

•9 7 

0 8040 

0 810 

8 0 

41 ft 

0 81£6 

0 816 

1 7 

ftS 0 

0 4880 

0 48ft 

-0 7 

ftft ft 

0 9990 

0 097 

-0 8 

61 6 

0 04A0 

0 948 

-0 S 


The results of ammoniation of the ester 
mixture emplo 3 ang different catalysts are 
recorded m Table III Ammoniation m the 
liquid phase, under reflux, proceeds smoothly 
Good overall yields ( 60-65 per cent) of the 
mtnle are obtained in 5^-6 hr at a tem¬ 
perature of 34S^-50®C When ammoniation 
IS earned out at pressures lower than the 
atmosphenc pressure and temperatures lower 
than 300°C , it is found that the yield of 
mtnle is very small At 2S0®C and 50 cm 
pressure, there is no mtnle formation 


TABLE III 

(30 gin. of €titr Misfur# , Urns of r§mclum 6 A 4 Ar ) 

Yielu Catalyst used Steabo- Fbee Un 

or THE MITBILE BTEaHIC BEACTED 

DISTILLATE, BY ACID ESTEB 

gm Kjeldahl fboh fboh 

METHOD, ACID ESTEB 




% 

\ alue, 

% 

% ALUE, 
% 

22 


70 77 

7 2 

1& 6 

81 

3 Roi D D H Fullfln' 
«artb 

74 77 

2 ft 

20 4 

17 

3 gm of 40 mesh 

AWO. 

07 ft 

a 2 

24 ft 

18 

1 gfli at tungaUc 
add 

41 9 

3 0 

ai 8 

82 

3 gm of glaat wool 

ft4 0 

3 8 

84 1 

20 

3 gm of silica gel 

03 B 

17 4 

24 2 

21 

10 gm of BlUca gel 

77 a 

4 a 

1ft 8 

21 

bllica gol from above, 
re ua^ 

78 4 

6 8 

14 8 

80 

Silica gel ( 3 gm ) 
coated with P|0^ 

40 2 

1 7 

34 8 


DIscuatlon 

The nitnle foimation apparently takes 
place in two stages 

(I) RCOOCH,+NH,-*-RCONH,+CH,OH 

(II) RCO NH,-^RCN + H,0 

The mechanism of reaction II is not 
very clear If it was direct dehydration, 
the residue most be only mtnle and un> 
reacted ester There is, however, an appre¬ 
ciable quantity of free acid found in the 

I iroduct ( Table III) This can be accounted 
or if the water generated m reaction II can 
hydrolyse some of the amide fonned m 
reaction I But under the conditions of 
reaction there is hardly any likelihood of 
hydrolysis of the amide in the absence of 
high pressures The presence of free acid 
was aiM observed by Ralston m the decom¬ 
position products of stearamide This can 
be explained on the basis of the “ dispro¬ 
portionation " reaction (reaction III) which 
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Ralston has postulated as the mam step in 
the ammoniation of fats and fatty acids 

(III) 2 RCO NH,-..RCN + RCO ONH* 

The ammonia soap formed in this reaction 

should decompose readily, either to RCO OH 
and NHj, as shown in reaction IV, or to 
RCO NHf and H,0 as shown in reaction V 
Though there is excess ammonia in the 
S 3 rstem, the reaction IV will not be retarded 
as it is carried out only at atmospheric pres¬ 
sure Ammonia salts decompose readily except 
when high back-pressures are developed 

(IV) RCO 0NH4;!RC0 oh + NH, 

(V) RCO 0NH4:;;^RC0 NH, + H,0 

There is an appreciable degree of dissocia¬ 
tion taking place as per reaction IV and this 
accounts for the presence of free acid 

It is to be noted that when free fatty 
acids are used for ammoniation, the formation 
and volatilization of ammonia soap accord¬ 
ing to RCO OH + NH,-^RCO ONH, is 
generally rapid and chokes the condenser 
Packed columns, heated electrically, have, 
therefore, been used for reflux With fatty 
acid ester as the starting material, the re¬ 
action IS so smooth that a 0 5' dia and 
2'-2 5' long glass tube serves efficiently for re¬ 
fluxing purposes Also good yields of nitnles 


are obtamed without the use of any catalyst 
Smcc methyl esters of fatty aads are usually 
prepared in the process of punfication of 
fatty acids, the possibihty of direct conversion 
of the ester into nitnles is of interest 
My best thanks are due to Dr M A 
Govinda Rao, Director, A C CoVege of Tech¬ 
nology, for his kind interest m the subject 


RElERENCES 

1 Balaty, F . Fellinger, L L ft Audith, L F 

Ind Eng Chem , 1939, 31, 280 

2 Oda ft Wada J Soc Ckem Ind Jap , 1934, 

37, 295 

3 Chemiitry of Fatty Amtnts, a pamphlet pub¬ 

lished by the Armour S* Co 

4 Ralston et al ] Am Chem Soc , 1937, 59, 

986 

5 Ralston. A W Chem Eng NeufsA947. 25,834. 

6 Rbutsnaubr ft pAguoT Compt Rend , 1947, 

334, 479 

7 Idem ibid 1946, 233, 578 

8 Reutenauer ft Mllb Lacoubb OUagineaux, 

1947, 500 (C ^ , 1948, 43, 2117 ) 

9 JiRO Abe Bull Waseda Applied Chem Soc, 

1933. 21, 27 

10 Idem J Soc Chem Ind Jup , 1933, 36, 

42 (Chem Zenlral Blal . 1933, Band I, No 2, 
3183) 

11 Charlbs G Wortz 1/S P 2205076, June 

1940, to Du pont de Nemours & Co 

12 Ralph H Potts V SP , 2414393. 1947, to 

Armour S’ Co 


Letters to the Editor 


INTERFERENCE BY CERTAIN 
SUBSTANCES PRESENT IN RAGI 
(ELEUCINE CORACANA) IN THE 
DETERMINATION OF THIAMINE 
BY THE THIOCHROME METHOD 

Bhagvat and DevP reported that when 
thiamine was added to suspensions of raw 
or autoclaved ragi in acetate buffer (^H 
S 6) and meubat^ overnight at 37®C , only 
a small portion of the added thiamme was 
found in the aqueous extract as determined 
by the thiochrome method and biological 
assays On eluting the ragi residue with 
r vanous common elutnents, they could not 
detect any thiamme in the eluates They 


also observed that the recoveiy of thiamme 
(by the thiochrome method), added to 
water or chloroform-water extracts of ragi, 
was low (10-30 per cent) On the basis 
of the above findmgs, they concluded that 
ragi and ragi extracts contained an anti- 
thtamine factor which destroyed a greater 
part of the added thiamme 

Ragi is one of the important cereals 
consumed extensively m certain parts of 
South India and the Deccan Plateau, parti¬ 
cularly m Mysore State The investiga¬ 
tions of Bhagvat and Devi (loc cit) would 
suggest that the anti-thiaimne factor present 
m ragi is likely to destroy not only the 
thiamme present in ragi but also that 
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present in other foods consumed along with 
ragi So far as IS known, benben has not 
b^ reported to occur among poor ragi 
eaters, even though this disease is known to 
occur among poor nee eaters in Northern 
Circars m the Madras Provmcc This would 
suggest that the thiamine present m ragi 
and other foods consumed along with it 
IS probably available vivo However, 
in view of the findings of Bhagvat and Devi 
(loc. cit), it was felt desirable to investigate 
further the nature of the anti-thiamine 
factor in ragi 

The thiamine content of the sample of 
ragi (variety H 22) used m the present 
investigation was determmed by the thio- 
chrome method desenbed previously by one 
of the authors (Swaminathan*) with slight 
modifications and also by the rat-growth 
method according to Bhagvat and Devi^ 
The results were as follows by thiochrome 
method, 3 8 |igm /gm , by rat-growth 
method, 3 6 pgm /gm, thus showing that 
there was close agreement between the values 
obtained by the two methods When thia¬ 
mine ( 100 pgm ) was added to ragi ( 10 gm ), 
the recovery of added thiamine by the 
thiochrome method was about 80 per cent, 
the percentage of recovery obtained being 
higher than that ( 20 to 30 per cent) reported 
by Bhagvat* 

Next a chloroform-water ( C W ) extract 
of ragi was prepared according to Bhagvat 
and Devi (loc cit) The recovery of thia¬ 
mine added to the C W extract was found 
to be low, rangmg from 20 to 25 per cent 
Bhagvat and Devi (loc cit) also reported 
very low recoveries (5 7 per cent) It 
was found, however, that on clanfication 
of the extract with basic lead acetate accord¬ 
ing to Swaminathan*, the recoveries were 
93 to 95 per cent ( Table I) 

The results showed that there was no 
destruction of the added thiamine and that 
almost the entire quantity could be recover¬ 
ed after clarification of the mixture with 
basic lead acetate which apparently removed 
the interfering substances present m the 
extract 

The mterfenng materials were separated 
from the lead preapitate and their effect 
on the thiochrome reaction was further 
studied To 200 cc of C W extract of 
ram, 40 c c of 10 per cent basic lead acetate 
scuution were added The precipitate 
was separated on the centrifuge and sus- 


TABLB I —THE KmCOT OF OLARIFYINO THE 
GHLOROFORM-WATEH EXTRACT OP RAOl 
WITH BASIC 1#EAD ACETATE ON THE 
RECOVERY OP ADDED THIAMINE 

Skbial Trkathent Rkcovirv o» 

No THIAUIHS 

auded to the 
CHLOIOPOEII water 
EXTEACT or EACt, 

% 

1 2A Mm of thiamine added to £fi c r SS 

of C W cxtruct of ragi 

2 2A /igiE of thlamlno added to 2A cx of 0& 

C W extract of ragi and the mixture 
rlarlhcd by treatment with bailc lead 
acetate, exceu of lead being removed 
M lead Bulpbatr 

3 26 ^ gm of tblamlne added to 26 c c 03 

of C W extract of ragi, the mixture 
allowed (o xtand for S hr at mom 
lemperalure and then rlarifted by 
the addition of baxic lead acetate 


TABLE II — THE EFFECT OF ADDING VARYING 
QUANTITIES OF A SOLUTION GONTAININO 
THE INTERFERING SUBSTANCES ON 
THE THIOCHROME REACTION 


Serial 

No 

ADDEU 

thiahine, 

% 

1 

6 Mum thlamlnn plui 10 0 c c of water 
(control) 

100 

2 

6 fAgni thlaminf plux 0 £fi c e of sol A 
(U 06 gm ragi) plux 0 75 c c of 
water 

80 

3 

6 Mgin thlaiulne plut 0 6 c e of lol A 
( 0 1 gm nigl) plux 9 6 c c of water 

OO 

4 

5 /*gm thiamine plux 1 0 c c of xoL A 
(0 2 gm ragi) [dux 9 0 c c of water 

50 

6 

6 figtii thiamine plux 2 U r r of xol A 
(0 4 gm ragi) plux H 0 c c of water 

38 

8 

6 Mffrn thiamine plux 6 0 c e of xol A 
( 1 0 gm of ragi ) plux 5 c r of water 

20 

7 

Ti figm thiamine plux 10 0 c c of xol A 
( 2 0 gm ragi) 

19 

8 

10 0 r c of xol A oxldlxed with alka 
line frnicyanide and extracted witli 
16 c c of Ixobutyl alcohol ooDialiiiog 
thiochrome from 6 figm thlaniine 

00 

e 

15 0 c c of xol A plux 16 e c of 
acetate buffer ( pH 6 0 ) plux 80 Mgot. 
thiamine (incubated at 37'*C (w 
24 hr ) 

33 

10 

Same ax (9) above but after clari 
ficatkiu of the mixture by addition of 
baxic lead acetate and reumving 
exceti of lead as lead sulphate 

bO 


pended m 98 c c of water It was then 
decomposed by the addition of 2 c c of 
10 N HjbOg The precipitated lead sulphate 
was removed on the centrifuge The clear 
supernatant liquid was adjusted to pH 5 6 
Varying quantities of this liquid (A) were 
then added to known quantities of thiamme 
and the estimations earned out m the usual 
manner { Table II) 

The results show^ that (11 the addition 
of a solution contammg tne mterfenng 
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materials m mcreasmg quantities progress¬ 
ively decreased the percentage recovery of 
added thiamme , and (2) the mterfenng subs¬ 
tances did not destroy the thiammc added 
even when kept m contact for 24 hr at 37T 
as shown by the high recovery of added 
thiamme obtained, after removal of the 
mterfenng matenals by treatment with 
basic lead acetate 

Bhagvat and Devi (loc cit) reported 
that the recovery of thiamme added to 
suspensions of autoclaved or raw ragi in 
acetate buffer was low (5 to 10 per cent) 
In view of the foregomg observations and 
with a view to determine whether the added 
thiamme was actually destroyed under 
such conditions, the experiments were 
repeated according to Bhagvat and Devi 
(loc at) with the following modifications 
(1) the aqueous extracts of ragi were clanfied 
by treatment with basic lead acetate accord¬ 
ing to Swanunathan* before estimating the 
thiamine present by the thiochromc method , 
and (2) the residue of ragi left after separating 
the aqueous extracts was digested with 
pepsin for 24 hr and the peptic digests 
were analysed for thiamme content after 
being clanfied with basic lead acetate The 
results obtained are given m Table III 


TABLE ni —RSOOVBRT OP THIAMINE ADDED 
TO A SUSPENSION OP AUTOCLAVED OR 
RAW RAOl IN ACETATE SUPPER 


ragi retains tenaaously a greater part of the 
added thiamine The atove findmgs may 
explam the apparent loss of thiamine added 
to ragi repotted by Bhagvat and Devi 
(loc at) The thiamme retamed by the 
sohd material of ragi can be recovers by 
digesting the material with pepsm The 
recovery of thiamme added to ragi was 
about 82 per cent. Considenng that the 
error by the thiochrome method (using the 
fluonmeter) is usually of the order of 5 per 
cent and that the recovery of thiamme added 
to most common biologi^ materials ranges 
from 70 to 95 per cent, it may be mfen^ 
that almost the whole of the thiamme added 
to ragi was recovered by following the above 
procedure The above results would indi¬ 
cate that there is no appreciable destruc¬ 
tion of thiamme added to ragi This is 
further supported by biological assay, the 
results of which are m close agreement with 
those obtamed by the modifi^ thiochrome 
method* 

M SWAIflNATHAN 

S B Dhungat 
H B N Murthy 
V Subrahmanyan 
Central Food Teehnologtcal 

Research Institute 

Mysore 

June 21. 1950 
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Total thlamlM ncovored BSO |ifD (81%) 818 Mu (88%) 


The present investigation has shown that 
(1) aqueous or chloroform-water extract of 
ragi contams mterfenng substances which 
can be removed bv treatment with basic 
lead acetate, and (2) the sohd material of 
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AMPLIFIERS OF PULSES FROM 
ELECTRICAL COUNTERS OR 
IONIZATION CHAMBERS OR 
ELECTRON MULTIPLIERS 

The output pulses of electrical counters 
or electron multipliers which are usually 
of the order of 10~* to 1(H volts are not 
adequately effective so as to render the 
electronicwy operated mechanical counter 
or recorder operative Hence these pulses 
with such a low amplitude are mcapable of 
being either detected effectively or recorded 
or counted It is, therefore, essential to 
provide electneal counters or electron multi¬ 
pliers or ionization chambers with smtable 
amplifiers to amjfiify and equalize the 
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amplitude of the pulses so as to secure the 
registration of the impulse frequency with 
hi^h degree of accuracy The operational 
principle of this pulse amphiier, shown m 
rig. 1, like that of the luiear amphiier of 
W}mn-Williams and Ward^. is m a way simi¬ 
lar to that of an audio fre(]uency amplifier 
The amplifier (Fig 1 ) employs three 
stages of resistance-capacity couphng It 
accomplishes the greater part of the ampli¬ 
fication with the first two pentode tubes 
The highest resolution is obtained between 
the second and the third tubes and in the 
output of the third tube 


The gnd of the second tube is kept positive 
The impulses coming from the first stage 
of the amplifier are of sufficient amphtu^ 
and positive in nature above the level of the 
positive gnd bias The output of the second 
tube will then be only the genuine negative 
impulses without spunous signals such as 
those ansmg out of the thermal noise m the 
resistance of the gnd circuit, short noise 
from gnd current in the R-C network and 
the zero noise of the tube 

In this circuit, shown in Fig I, resistance- 
capacity coupling of a fairly large tunc 
constant has been employed between the 
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first and the second tubes so as to obtain 
equalisation of the pulses in the second stage 
which is important from the point of view 
of the short time constant of the resistance- 
capacity coupling between the second and 
the third tubes and between the third tube 
to the output stage The levelling of the 
impulses IS very advantageous for either 
effecting reliable operation of the electroni¬ 
cally operating mechanical counter or for 
easuy bringing the accompanymg scahng 
system into working order so as to accomplish 
a very reliable sedmg of the impulse fre¬ 
quency 

The output of an electneal ^ube-counter, 
whose electrode is at positive potential and 
the tube at ground potential, when applied 
to the amplifier, the amplifier at the end of 
its third stage of R-C coupling, transmits 
pulses of positive potential These positive 
pulses may directly be transmitted to a 
thyratron op>erated mechanical counter for 
recording the counter impulse frequency 
The mechanical counter, however, is unable 
to cope with the high rate of impulse fre¬ 
quency To surmount this difficulty, the 
impul^ are sealed down by means of a 
scaler to a rate that is capable of being 
recorded without appreciable error by elec¬ 
tronically operated mechanical counter 

The scaler which is designed for incorpora¬ 
ting m this circuit, however, is ineffective 
to the pulses of ]x)sitive potential transmitted 
from the third stage of the amphfier Hence 
a suitable triode circuit is incorporated and 
the output pulses of the third stage of the 
amplifier are applied to this tnode tube 
circuit m order to amplify and change the 


pulses to those of negative potential for 
transmitting them to the scaler for operation 
With proper selection of the tune constant 
of the coupling betweto the second and third 
stages of the amplifier, and the amplification 
and the resolution of the tnode tube circuit, 
the amplitude, form and the tune constant 
of the mput pulses transmitted to the scalmg 
system can be moulded with greater flexi¬ 
bility and degree of freedom to a magnitude 
and form necessary for easily accomplishing 
scaling action 

The amplifier i§ simple in construction and 
easy to operate It requires only one 
stabilized power supply for its operation 
It needs no battenes or additions power 
supply for gnd bias It has been m use 
for the lost six months and has been found 
stable, reliable and efficient with adequate 
resolution not far exceeding the dead time 
of the counter 

Ill concluding this note the authors express 
their deep gratitude to Dr Swami Jnana- 
nanda for kindly suggestmg the development 
of this unit and guiding tlicm throughout 
the course of the work 

A Sagak 
P N SUNDARAM 
S K SURI 
U C Gupta 

National Physical Laboratory of India 
New Delhi 
June 21, 1950 
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Ultrasonic Studies in Electrolytes: 
Part I-Alkali Halides 


BH KRISHNAMURTY 

Department of Phy^tcs, Andhra University, WaUatr 


Ultnwonlc methods have been employed for 
•tndylng the hUluence of concentration on the 
vlacoelty and eurface tenaion of aqueoua aolu- 
tlone of 4 allralf halldee, XI, KBr, KP and NeP 
The ▼lecoaity-concentratlon curves show a 
maximum at 0 3 mol. concn. In all the 4 cases 
The eurfhce tension Increases with concn. in 
all the cases. In the ran^e of concns studied, 
the following empirical relationships hold 

goodi (J) - 2 0xl0*paiid (2)T«1 2xl&^v*, 

where p represents adlabadc c o mpressibility; 
Pi density ; and v, ultrasonic velocity 

T he addition of an electrolyte to water 
IS found to influence some of its 
molecular properties like the adiabatic 
and apparent mplar compressibilities, 
viscosity, surface tension, etc Investiga¬ 
tions relating to the variation of these 
properties with different concentrations of 
the electrolyte, espeaolly utilizing ultra¬ 
sonic methoi^, have been few m number, 
and do not give any definite idea of the 
nature and extent of influence, especially 
in regard to the latter two. The variation 
of the adiabatic compressibility was, however, 
found to conform to a relation of the type 

P Po-I-Ac+Bc^ deduced by Bachem^ 
where 0 is the adiabatic compressibility of 
the solution at the molar concentration c, 
po is that of water, A and B are constants, 
A being large and negative and B small and 
positive. According to this e<]uation, there¬ 
fore, the adiabatic compressibmty decreases 
amtinuonsly with incMsing concentration 
and remains always below that of water. An 
explanation for this lowering of the adiabatic 
compresribility can be sought m Debye- 
Huckel theory. The dkK:tro8tat}c field around 


each ion in solution exerts a large electro¬ 
static pressure which, just like an enormous 
external pressure, lowers the compressibility 
Similarly, the apparent molar compress¬ 
ibility 9 (which IS a function of ^) of the 
electrolytes is found to follow the linear 
relation 9 = a+bv^c, obtained by Gucker", 
where a and b are constants, and a=^9o, 
the apfiarent molar compressibibty at in¬ 
finite dilution (1 e c = 0 ) Guckcr calcu¬ 
lated the values of 9 for many electrolytes 
using the compressibility data obtained by 
Mair and Lanmann*, Perman and Urry^ 
and others by piezometer measurements 
He had shown that the apparent molar 
compressibility follows the linear relation 
set forth above Also Falkcnhagen and 
Bachem®, and Bachem* independently study¬ 
ing solutions of NaCl, KBr, DaCI,, Na,Coa, 
MgSO^, etc, by ultrasonic methods had 
shown that Gucker's relationship is followed 
by all the electrolytes Ultrasonic velocity 
measurements in solutions of electrolytes 
were carried out by Hubbard and Loomis’, 
and S/alay®, and they obtained linear 
graphs between velocity and concentration 
Some of the alkali halides like KI and 
Nal and KNO^, however, show a departure 
from such a linear relationship, especially 
at lower concentrations 

In case of viscosity and surface tension, no 
such simple relationships have been propo^ 
In the present investigation, 4 alkah 
hahdes, KI, KBr, KF and NaF, have been 
chosen to test the hnear relationships in 
these cases, especially at dense concentra¬ 
tions in the low concentration range (up 
to 0*5 mol ) where departures have been 
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reported for some electrolytes Under the 
same conditions of temperature and atmos¬ 
pheric pressure the viscosity and surface 
tension determinations have also been made 
A correlative study of these different pro¬ 
perties may give a better insight into the 
cause and extent of their vanation 

Also for each electrolyte at all concentra¬ 
tions the values of 

N* 

where ar is the absorption coefficient of 
sound at the fr^uency N have been calcula 
ted using Stoke s^*> formala 
ar 8 7C*9 

N*”1 v>P 

where v p are the ultrasonic velocity, 
density and viscosity at the corresponding 
concentration 

Experimental 

The ultrasonic veloatica have been determi¬ 
ned by the well known Debye Sear&*^ arrange 
ment for the diffraction of light by ultrasonic^ 
The densities are determined by a sensitive 
Bunge balance and the adiabatic compres 
sibihty is calculated using the equation 

P = vV 


The apparent molar compressibihty is calcu¬ 
lated usmg the relationship 

1000^ p, riOOOd „ \ 

- “■> 

where ^ is the adiabatic compressibihty 
at the molar concentration c P| and d| are 
adiabatic compressibility and density of 
water and is the molecular weight of the 
electrolyte 

The viscO'iity v is determmed by the 
syphon m'^thod Thi surface tension T is 
determined by ohaerving the nse in a capil¬ 
lary tube Curves representing the relation 
between ( 1 ) p and c (2) 9 and v^c, (3) 17 and 
c (4) T and c and (5) ^ and c have been 

drawn Empirical relation^ps between 
(1) ri and p and (2) T v and P have been 
proposed The rcaults are given in Table I 
and also graphicilly represented m Figs 1-5. 

Accuracy of Results — Ihe density deter¬ 
minations are accurate up to one part m 
1000 The accuracy of the fnnge width 
measurements is estimated as 2 parts in 
1000 The wavemeter {Philips hetcro 
dyne type) used to fi\ the frequency of the 
oscillator m^asure^ with an accuracy of 
0 2 per rent Hence the estimated accuracy 
of the velocity deterrauiitions is about 2 


TABLE I 


c 

P 

V 

pxio* 

9X10* 


“^XlO" 

viP-io' 

T 


mol /lit 


meten 



N* 


f,V» 

/:/ Ttmp SlU 








0 1 

1 012 

1488 

42 29 

-17 2 

8 280 

6 80 

1 0 

71 01 

1 2 

0 2 

1 0S2 

1528 

42 88 

- 6 7 

8 678 

0 20 

2 0 

78 08 

1 8 

0 8 

1 OU 

ni7 

42 45 

- 8 7 

8 820 

0 00 

2 0 

74 54 

1 8 

0 4 

] 045 

1520 

41 00 

- 4 1 

8 104 

5 75 

2 0 

74 10 

1 8 

0 5 

1 QM 

1528 

41 28 

- a 0 

8 021 

5 05 

2 0 

74 85 

1 2 

1 0 

1 114 

1541 

88 25 

- 8 0 

7 410 

4 70 

1 0 

75 15 

1 1 

KBr Tfmp 

20 c 









0 1 

1 00> 

1640 

41 DO 

-21 6 

8 070 

5 006 

1 0 

71 06 

1 8 

0 2 

1 014 

1584 

42 87 

- 8 8 

8 804 

0 018 

2 0 

75 77 

1 8 

0 8 

1 osa 

1520 

42 47 

- 4 0 

8 874 

0 427 

£ 1 



0 4 

1 020 

1582 

41 88 

- 4 2 

8 024 

0 848 

2 1 

77 50 

1 2 

0 6 

1 040 

1544 

40 71 

- 6 7 

8 572 

6 878 

t 1 

77 41 

1 8 

1 0 

1 078 

1j47 

30 18 

- 8 4 

8 008 

5 711 

8 2 

77 23 

1 8 

KF Ttmp 

28C 









0 1 

1 002 

1541 

42 50 

-18 0 

B 470 

0 078 

2 0 

72 07 

1 8 

0 t 

1 005 

1628 

48 40 

-42 

8 042 

0 040 

£ 1 

75 04 

1 2 

0 8 

1 000 

1510 

48 46 

-22 

8 872 

0 007 

2 0 

75 18 

1 2 

0 4 

1 014 

1540 

41 57 

- 0 4 

8 018 

0 180 

2 1 

70 03 

1 a 

0 B 

1 018 

1560 

40 87 

- 7 2 

0 000 

0 074 

2 2 

70 00 

1 2 

1 0 

1 087 

1872 

80 40 

- 4 1 

0 025 

0 802 

2 4 

75 05 

1 8 

NUf Tmp 

ssrc 









0 1 

1 008 

1588 

42 04 

-18 2 

a 024 

0 222 

t 0 

75 48 

1 8 

0 8 

1 008 

1580 

43 00 

- 7 2 

8 700 

0 440 

8 0 

75 51 

1 a 

0 8 

1 018 

1501 

41 01 

-11 7 

8 400 

0 818 

t 1 

75 50 

1 I 

0 4 

1 015 

1581 

41 57 

- 4 7 

S 258 

6 077 

1 0 

70 60 

1 8 

0 1 

1 081 

1581 

42 84 

- 4 8 

0 754 

0 808 

2 1 



\ 0 

1 080 

1546 

40 00 

- 8 4 




77 08 
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KRISHMAMURTY ULTRASONIC STUDIES IN ELFCl ROLYl tS 



CCNetNTRATION IN MOLS 


Fio I — Adiabatic comprbssibiuty (p) vs 

UOLAR CONCBNTRATION (c) 



Vc" — 

Fio 2 — Appamnt molar impressibility (9) 

vs MOLAR CONCENTRATION (y^C) 

parts m 1000 and this gives an cauiv'ilent 
accuracy to the factors ^culatcd from the 
values of the velocity 

DlscuBBlon 

Adtabalic CompresstMtty — The adiabatic 
compressibihty for the 4 electrolytes chosen 
of course remains at all concentrations below 
the corresponding value of water at the 
temperature at which the experiments were 
earned out as required by Debye a theory 
but departs from Bachem s linear relation 
for the 0 instead of falling down {gradually 
slightly rises up to a concentration of v^vy 


nearly 0 3 mol where it shows a maximum 
and then falls off linearly It is mterestmg 
to note that the maxima correspond to a 
reduction of ^ of approximately 4 per cent 
in the case of KI and KBr \nd 3 per cent 
in the case of KF and NaF This consider 
ably erratic variation of ^ at very low 
concentrations lying between 0 to 0 3 may 
perhaps als> be due to the large osmotic 
activity evidenced at these very low con 
central 10 ns being superpo 9 ed on the Debye 
effect At comparatively large concentra 
tions say above 0 3 mol the osmotic 
activity may lessen and hence the Debye 
effect IS the only influencing factor so that 
P goes on gradually falling 
A pparent Molar C ompressiMUy — The 
appirent molar compressibility is negative 
as IS the case with electrolytes in general 



Fir 3 — Viscosity {t}) vs moi ar concentra 

TION ( ) 



Fio 4 —Surface tension (T) vs molar 

CONCENTRATION. (C) 
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Otf 

tlG 5 — vs MOLAR CONCENTRATION 

(c) air IH THE ABSORPTION COEFFICIENT OF SOUND 
AT THE FREgUBNCY N 

But the interest is that all the 4 halides 
show a departure from the linear relation 
of Gucker Though no maxima and minima 
are shown 9 first rises with concentration 
steeply up to a value of 0 5 of y'c and 
then rather flatly It is interesting to note 
that in the case of all the 4 electrolytes 
studied the curves are almost parallel to 
each other which shows that the nature 
and extent of vanation of 9 are the same 
Viscosity & Sound Absorption — Ihe visco¬ 
sities mostly remain above the value of 
water except in the case of KI where after 
showing a maximum it gradually decreases 
and goes below that of water An interest¬ 
ing feature shown by the 4 hahdes is that 
the curves show a maximum at a concen¬ 
tration of very nearly 0 2 mol The values 
of 7f at these points of maxima oorrespond 
roughly to 8 per cent nse in case of KI 
and KBr and 6 5 per cent nse in case of 
KF and NaF (analogous to the case of fall 
in p where KI and KBr show the same 
percentage of fall and KF and NaF a different 
percentage slightly lower) After the maxi 
mum the curves for KI and KBr go on 
gradually falli^ off whereas the curves of 
KF and NaF show a minimum and 
begm to nse again However, no simple 
relationship between 17 and c is possible 
It IS interesting to note that the curves 
( Fig 4) representing the relation between 

calculated values of ^ (N = 2 5 m^;acycles 

per second in these measurements) and 
c are closely similar to the respective 
viscosity curves m all the 4 c^ses 


Surface Tension — The surface tension 
of the solutions of the 4 electrolytes goes 
on increasing with increasing concentration, 
though no sunpde relationship exists between 
the two The nse is rather steep at first 
and flat afterwards (between 0 5 and 1 mol 
concentrations) in case of KI, and reverse 
IS the case of NaP The KBr and KF 
curves ( Fig 5) hrst nse steeply up to a 
maximum at 04 mol and tlUn show a 
tendency to decrease slowly 

Fmpincal Relationships proposed in this 
Investigation — This correlative study of 
the adiabatic compressibihty, ultrasonic 
velocity viscosity and surface tension has 
aWd^ the following empincal relation^ips 
at the concentration range chosen 

(a) Between Fiscosi/y 6 * Adiabahc Com~ 

■^essibitiiy (tj & 0 ^ electro¬ 

lytes the ratio of t) to 3 ^ ^ constant, 
quite independent of the concentration and 
temperature as can be seen from the values 
in column 8 Table I The constant is very 
nearly 2 0x10* in almost aH the cases so 
that the relationship t) = 2 0 x 10*B exists 

(b) Between Surface Tension ifUrasonic 
Velocities & Density — The simple relation¬ 
ship T = 1 2 X 10 ® pv^ 13 found to exist 
between T v and P at all concentrations 
in all the electrolytes so that 

T_ 

pyf 

IS a constant 1 2 x 10 mdependent of 
concentration and temperature, as can be 
seen from column 10, Table 1 

Summary 

The adiabatic compressibihty m the 4 
halide solutions though remains always 
below the corresponding value of water 
yet shows a departure from Bachem's 
linear type of relationship, in the sense that 
it shows maxima at a concentration of 
0 3 mol Above this concentration only it 
falls off gradually The large osmotic activ¬ 
ity evidmced at very low concentrations. 
It 18 suggested may nave something to do 
with the cause of the departure 

The linear relationship of Gucker, <p» 
a + b^, between apparent molar 

compressibihty, and Vc, is not followed by 
these hahdes Though no maxima and 
mmuna exist, the j rues steeply first Up to 
a value of 0 5 of Vc and is then rather flat. 
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The curves are closely parallel to each other, 
showing that the nature and extent of varia¬ 
tion of f with ^ IS the same m all the hahdes 

The viscosity curves show a maximum 
at 0 2 mol concentration nearly m all the 
4 cases. The curves of KI and KBr run 
down after the maximum, whereas KF and 
NaF show a minimum and nsc up again 
contmuously 

The surface tension, m the 4 cases, gradual¬ 
ly increases with mcreasmg concentration 

The following empirical relationships have 
been psoposed m the range of concentrations 
chosen 

(1) Y) = 20 X 10* 3 and 

(2) T = 1 2 X 10-* Pv* 
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The Elastic Properties of Single Jute Filaments; 
III — Nature of the Torsional Rigidity Modulus 

K R SEN 

Juic Techndogteal Laboratories, Calcutta 


The nature of the torsional rigidity of single 
Jute fUamento, both In the raw and batched 
conditions, has been studied by using the 
mediod of the torsion pendulum A procedure 
for comparing different jute varieties for twist 
resistance Is Indicated. 

A pplication of twist is of pnme 

importance in the formation of a 
spun textile yam. It is immatenal 
whether the filaments are derived 
from plant or animal sources, or are regene¬ 
rated from celluloaic or protein bases, or 
denved from man-made high-polymers It 
also does not make any difference, except 
m respect of degree, as to whether the 
filaments are long and continuous, or cut to 
short lengths from such matenal. Some 
twist, either a few or even, as for cotton, 
more than a score over a couple and a half 
centimetres, needs must be apphed m making 
a usable thread. 

The purpose of applying twist may, of 
course, differ In the case of the contmuous 
filaments like rayon, nylon, etc, which may 
be made to have any desired length, a few 


twists only are imparted with a view to make 
the otherwise slippery matenals easy to 
work with or handle On the other hand, 
for the relatively much shorter natural 
fibres, twist happens to be an t^ntial 
factor for building up of a compact and 
continuous yam structure. 

Twist always involves a shearing stress 
So, whenever a twist is applied to a textile 
filament the ngidity of the filament intro¬ 
duces an opposing force of restitution to 
counteract the shear that follows the applica¬ 
tion of torsion The magnitude of this 
force of restitution vanes with the amount 
of shear imposed, i c the magnitude of the 
angle through wiuch the matenal is de¬ 
formed by the apphed twist If, therefore, 
a torsion pendulum is constructed using the 
textile fibre for suspension of a suitable 
" bob then, between the force of the 
applied torsion and the proportionally gene¬ 
rated one of restitution, a uni-planar penodic 
osallation of the bob of the simple harmomc 
type can be set up The pen<^ of oscilla¬ 
tion of such a tOT^on pendulum will depend 
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on the moment of inertia of the oscillating 
bob and the cross-section of the suspending 
fibre A very simple relation exists between 
the modulus of rigidity of the suspending 
fibre and the penod of osallation of such a 
pendulum 

It IS intended in the present article to 
study the nature of the torsional ngidity 
of single ]ute filaments both m the raw and 
the hatched conditions (the filaments being 
derived sepiaratcly from the middle and the 
base of the plant) by using the method of 
the torsion pendulum The first attempt 
to measure the torsional quahty of a textile 
filament by this method was by Peirce' for 
cotton Recently Lochner* determined the 
ngidity modulus of wool and other fibres 
by a similar method which was also adapted 
to measure the damping capacity 

The ngidity of a textile fibre sets a limit 
to the amount of twist which can be tolerated 
in a unit length of the yam of a {>articular 
diameter, without detracting from its quality 
If jute filaments, for example, were less 
ngid, it would be possible to apply more 
twist to any particular yam, within certain 
limits, without impanng its strength or 
increasing the stiffness A larger number 
of twists in a unit length would, under the 
circumstances, result m greater binding 
effect and, probably, less hainncss* of the 
yam Tlie importance of the study of the 
rigidity of the fibres, in view of its effect on 
both the utility and the appearance of the 
yam, is, therefore, obvious Since the 
ngidity of a textile fibre may even be vaned 
by appropnate chemical tieatment, the 
importance of the study of this property is 
further accentuated from the standpoint 
of reducibility by such treatment 

Experimental 

Details of the Method — For the purpose 
of the experiments under consideration, a 
jute filament was regarded as possessing an 
elltftical cross-section Such an assump¬ 
tion was necessary to make the inadental 
calculations easy to execute. The true 
shape of the cross-section of a jute filament 
IS, however, irregularly'polygonal The ap¬ 
proximation of the actual polygonal struc¬ 
ture to an ellipse is not considered likely 
to have any significant effect on the preci¬ 
sion of the measurement, for, as Smith^ 
pointed out, the sha^ of the cross-section 
of a textile filament is much less important 
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AU, filament, 1, length of the filament, D, braM rod, 
d, aluminium rod , L. length of the aluminium rod , 
2R. the diameter of aluminium rod 

for the purpose of calculating the elastic 
modulus than its size 
The construction of the filament pendu¬ 
lum IS shown in Fig 1 Here AB represents 
a single filament, /, of a definite test length, 
I One end, A, of the filament is fixed with 
shellac to a brass rod D Dunng an ex- 
penment, D is held by a clamp ( a^, Up etc , 
in PQ, Fig 2), such that the end holding 
the filament is sufficiently projected forward 
The other end, B, of the filament is attached 
to the mid-point o( an aluminium rod d, 
of known mass m, and length L and dia¬ 
meter 2R The filament, AB, is required 
to be mounted accurately at nght angles 
to the lengths of the rods D and d respec¬ 
tively When, therefore, D is clamped in 
a horizontal position, d can oscillate freely 
in a horizontal plane 

The rod d is made to oscillate freely by 
means of a small, carefully executed push 



Fio 2 —PxNDULUM HOUBB. 

GK and RN, glass sides ( RN, sliding door), PQ, 
hcnixontal rod provided with holes. ai, a,, etc, to 
Inaert D’a, VX, sliding honxontal hnaa rod monirted 
with the vibration inducer Z 
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With the shdmg vibration inducer Z, (Fig 2) 
Great care is necessary in executing the 
push so that the oscillation takes place in 
the horizontal plane and is of a purely simple 
harmonic type. Of course, the angular 
displacement is inunatenal. for, even when 
this IS lai]^e, the osallation of a torsion 
pendulum is accurately simple harmonic* 

In order to determme with sufficient 
accuracy the period T of one complete 
oscillation, it is necessary to note the time 
taken by 2 to 5 successive osallations, 
depending upon the rigidity of the filament 
For exact measurement of T, the transit 
of an edge of the oscillating rod across the 
vertical cross-wire of a telescope was noted 
In one set of experiments tn, I, L and R 
are kept constant while the semi-axes of the 
elliptical cross-sections, a and 6, and the 
penod of oscillation, T, vaiy from filament 
to filament The rigidity modulus, n, of a 
filament is denved from a consideration of 
the moment of inertia of the oscillatmg bob, 
the laws of simple harmonic motion, and the 
physical definition of the modulus of ngidity 
in relation to the appbed torque The for¬ 
mula employed is 

For a circular cross-section, a = 6 = r 
(radius), and so 

8 tc // 

« = rv* 

for, the moment of inertia of the rod d, or 




Peirce has defined this quantity 


as the ngidity of the fibre 
For the present expenments, a batch of 
rods, d, was at first numbered serially and 
kept in separate, correspondingly numbered 
receptacles The mass and the dimensional 
particulars, m, L and 2R for each rod was 
determined The values were m 0 398 
gm . L 1 88 cm., and 2R r^O 313 cm 
The length, /, of all the ]ute filaments 
exaimned was maintained at 5 cm. 

The single filaments were oUamed by the 
method desenbed m an earliM paper* The 
middle pomt of each rod, a, was marked 
beforehand by a sharp thin scratch for 


correct mountmg The mounting was done 
by means of a suitable mixture of good 
quality red sealing wax and paraffin. The 
test filaments, after mounting, were condi¬ 
tioned overnight inside a desiccator in an 
atmosphere of about 75 per cent relative 
humidity (R H), maintained by using a 
saturated solution of ammonium chlonde 
Slight vanations in R H occurred due to 
the fluctuation of the room temperature 
Filaments to be tested were taken out of the 
conditionmg desiccator and placed m posi¬ 
tion mside the test chamber ( Fig 2) in 
which also the same R H as in the desiccator 
was mamtained, and the penod of osallation, 
T, determined Later, all the tested filaments 
were measured for their width with the help 
of the apparatus desenbed earher^ A 
similar procedure to the previous one re¬ 
ported, was, fHulatis mutandis, adopted for 
mounting on the apparatus and also for 
measunng the width The larger values of 
width ( ) were pooled together, as also 

the smsdler ones xr, and correspond¬ 
ed to the axes 2a and 26 of the elhptical 
section mentioned above One hundred 
filaments were examined for each mean 
value recorded liere 

Material — The fibre from the crop, the 
middle and the base portions of the reeds 
of a single vanety, in both the raw as well 
as the batdied conchtions. were tested 
separately The batchmg and the bmning 
were earned out as for the standard spinning 
procedure followed up m these laboratones* 
The reference numbers of the tested vaneties 
with the respective measures of yam quality 
are given m Table I In the present investi¬ 
gation 5 vaneties of jute with widely diver¬ 
gent quality measure were tested 

Results 

The test matenal was obtained by sampl¬ 
ing as desenbed in an earlier investigation* 

The arithmetic mean values of the ngidity 
moduli for the filaments are gvyen m Table II. 


TABLE 1 —THE VABIETIES OF JUTE TESTED 


RKr No. 


Vaiiktv 


1700 (W) CmPiuUtm 

170SAJW) CmPtmhti* 
17S0 m Of&miu 

1740 m OhMns 

1701 (t) 0 /SoKm 


Quautv 

mbaiuar* 

77 

04 

ga 

lOB 

07 


* Tha ntlo. 


breaking load In lb . 
fiiftt In IbJtpiDdto 


X 100 
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The anthmetic mean values of the greater 
( Wx ) and the smaller ( ) widths measur¬ 

ed at nght angles in a cross-section of the 
tested filunents are noted for the different 
test samples m Table III 

Discussion 

Koshal and Tumei* found from their 
studies on cotton that the distnbution of 
fibre nmdity was extremely asymmetrical" 
They found the coeffiaents of as 3 mnmetiy 
to vary from +0 096 to +0 351 Indivi¬ 
dual vdues, which were sometimes as much 
as Un-fold the arithmetic mean, were 
observed These two authors followed 
Peirce's technique in their measurements 
and did not take into account the actual 
dimensional measures of the cross-section of 


the fibres However, the ^eral omclu- 
sions reached by Ko^al and Turner seem 
to apply to jute filaments also. 

It may be pomted out here that since the 
occurrence of extreme individual values 
affect the anthmetic mean, so far as the 
filament rigidity of a textile material is 
concerned, the anthmetic mean cannot be 
taken as an effiaent entenon of the overall 
quahty of the matenaL It is obvums, 
therefore, that the most important thing 
about the ngidity of jute fil^ents is the 
actual distnbuHon of the various rigidity 
grades in a sample It is possible that this 
feature characterizes particularly all fibres 
of natural origin 

The distnbutions obtained from the 
present experiments are shown graphically 


TABU UARITHMETIO MEAN OT THE RIOmiTT MODULI OF FILAMENTB • 


JuTi CoNDtTiOM Crop Middle Bare 

REP No DURING » -*— - ^ ,-*■ % 



TRiT 

Rioiditv 

MOOULUa 

Temp 

(-F) 

Rigidity 

MODULCa 

Temp 

(“F) 

Rigidity mooulur 

Temp 

(“F) 



r-. 

Mean 

(10* dynttf 
■q cm.) 

'l 

S.E 

T - ^ 

Mean 

(10* dynea/ 
aq cm.) 

- ■ ^ 

S.B 

Mean 

(10* djmea/ 
aq cm.) 

S.B.' 

JlTWKWl j 

[’Raw 

4 84 

0 830 

78 

4 07 

0 £88 

84 

8 41 

0 187 

78 

[Batched 

4 04 

0 £30 

81 

3 07 

0 800 

70 

8 03t 

0 £24 

78 

J1768A(W) j 

rRaw 

a u 

0 284 

74 

3 80 

0 843 

83 

0 00 

0 837 

87 

[Batched 

8 00 

0 280 

8« 

8 81 

0 ITS 

88 

S OS 

0 803 

70 

J17S«(T) j 

[Raw 

5 42 

0 832 

87 

4 34 

0 £40 

88 

4 08 

0 803 

81 

[Batched 

5 21 

0 308 

8A 

0 06 

U 300 

80 

0 88 t 

0 800 

88 

JI74»(T) j 

[Raw 

2 28 

u les 

HO 

8 3£ 

0 10£ 

80 

8 21 

0 900 

87 

[Batched 

2 £8 

0 170 

87 

£ 38 

0 180 

8A 

2 01 t 

0 104 

01 

JI761(D j 

[Raw 

a 87 

U 248 

77 

8 08 

0 218 

84 

S 01 

0 IttO 

87 

[Batched 

3 OOt 

0 £00 

78 

3 07 t 

0 844 

70 

£ 70t 

0 161 

88 


* R H vorM between 77 aod Ttf per cent 

t TbPM were tested wltbln 2 or 8 dayt After batchlof end binolnf Otben wen leeted after an interval of more than 10 daji 
after batchinf 


TABU in^MEAN WIDTHS AT RIGHT ANGUS OF THE GROSS-SECTION OF FILAMENTS 


Jute Comditior 

REF No, D1IRIHO 

Tier 


J1700(W) 

J17eSA(W) 

J17S6<T) 

J174B(D 

J1761(T) 

•Theae 


{ 

{ 

{ 


Raw 

Batched 

Raw’^ 

Batched 

Raw 

Batched 


Raw 

.Batched 

'Raw 

.Batched 


nre teated within 



Crop 



Middle 

_A__ 



Barb 

_A_ 


Width (10 

* Offl ) 

tP, 

( 10‘) 

Width (icr- cm.) 

_A_ 

■T 

JD. 

r 

Width (l(r> cm ) 

_A_ 

i- 

•i 

-^ 

Wi 

f- 

-» 

(WM 


-1 

(10 •) 

7 818 

4 018 

8 20 

7 887 

4 88S 

0 08 

7 060 

0 101 

e 08 

7 101 

4 470 

6 88 

7 800 

4 874 

0 40 

8 001 

4 008 

0 94* 

7 006 

0 888 

8 70 

7 OSS 

5 800 

7 06 

7 408 

4 800 

0 80 

7 780 

0 718 

7 80 

7 SOB 

0 971 

7 S8 

7 888 

5 BS4 

7 44 

8 848 

8 807 

0 08 

7 974 

4 400 

0 06 

0 887 

4 1S4 

0 17 

7 078 

1 678 

0 48 

8 040 

a 708 

0 80 

e 034 

4 088 

0 07* 

8 090 

4 704 

0 88 

8 000 

4 soe 

7 83 

0 SS4 

4 000 

7 87 

7 on 

0 ou' 

7 10 

7 on 

0 808 

7 13 

0 088 

4 OM 

7 81* 

6 876 

0 104 

7 50 

6 790 

4 784 

7 04 

0 041 

0 188 

7 80 

7 408 

0 008 

7 70* 

0 000 

4 417 

7 87» 

• 009 

0 US 

7 30* 


S or I dayi after batcUof and Unafaif Othen wen teated after an Interval of non than 10 dayi 






SEN ELASTIC PROPERTIES OF SINGLE JUTE FILAMENTS 


in Fig. 3 The extreme asymmetry of the 
distributions of the rigidity of jute filaments 
IS striking The statistical coeificient of 
asjrmmetry, measured by the method used 
by Koshal and Turner (loc cit), is found 
to range between +0-027 and +0 325 The 
range for jute is apparently a little wider 
than that of cotton. To illustrate the 
similanty of the nature of actual distribu¬ 
tions of ngidity of the jute and the cotton 
fibres, typical cases of cotton can be seen 
from Kc^al and Turner’s report The 
types for cotton compare favourably with 
those m Fig 3 

Koshal and Turner (loc cit) have ex- 
plamed the observed asymmetry of dis¬ 
tribution for cotton fibres in the foUowmg 
words " as the rigidity of the fibre 
depends upon the square of the area of the 
cross-section, the ol^rved rigidity will be 
largely dependent upon the existence of 
thin places in the fibre, and the cSect of 
such thin places unll be exaggerated out of 
all proportion to their frequency and extent" 
This view is supported by the fact that 
jute, despite differences in structure and 
composition from cotton, exhibits the same 
kmd of asymmetry 

It may be not^ here that Koshal and 
Turner presumably assumed ctradar section 
for the cotton fibre and thus ignored the 
possibility of unequal inter-fibre or inter- 
vanetal differences in the dimensions of the 
cross-widths. If the cross-sections arc ar- 
cular, equal amount of variation, when any 
larger or smaller cross-section is encountered, 
must occur in the case of all the diameters 
withm it The possibility of vanation of 
cross-sectional dimensions is thus very much 
limited For an elltpiical cross-scction, on 
the other hand, the vanation may occur m 
either or both the dimensions and the latter 
simultaneously, m the cross-sections mea¬ 
sured for the same or different filaments, 
and the extent of vanation may be also the 
same or different There is thus a very 
much wider possibihty of vanation in the 
cross-sectional areas of filaments of clhp- 
tical section than in those of the fibres of 
circular section This greater possibihty 
of vanation m sectional area induces greater 
liability to produce extremely vanable values 
of the rigidity modulus m the case of ]utc 
than in that of any fibre with arcular section. 

The graphs given m Fig. 3 show that the 
batching treatment often fails to effect any 


significant change m the distnbution of the 
rigidity modulus of jute If reference is 
made to the mean moduh reported m 
Table II, it is observed here also that while, 
m some cases, the batched fibre records a 
lower value of the anthmetic mean, in otheja, 
similarly treated, an increase in value over 
that of the raw fibre occurs Of course, 
as indicated before, the anthmetic mean 
provides no precise measure of the (juality 

But refemng to the ratio given m 

Table III, it is found that in most cases a 
lowcnng of the ratio to a notable extent re¬ 
sults from the batching treatment This indi¬ 
cates the probability of the widths along the 
two different axes of a cross-section changing 
differently under the treatment of an oil- 
water emulsion This may then be regarded 
as providing more or less an evidence of the 
constitutional anisotropy of the jute filament 

Table IV provides the data for the co¬ 
efficient of asymmetry calculated for the 
different test samples 

It is observed from this table that while 
in some cases batchmg induces greater 
asymmetry of distribution, m others the 
asymmetry m the raw state is higher 
Further, one cannot also say that the degree 
of asymmetry is affected in a definite way 
by a particular part of the plant stem, 
VIZ the crop, the middle or the base. 

Now, in a yarn it is the integrated ngidity 
values of the component filaments present 
in a region which determine the stabihty 
of structure in that region There the 
characters of all the relevant individuals 
exert collectively their full share of influence, 
VIS a VIS the distnbution curve, m bnnmng 
about the twist-resisting effect observed in 
the yarn The smoothed out average, such 
as one obtains by testing a bundle, even if 
it be of a known number of individuals, is 
hardly a suitable measure for companng 
the structural quahtics of yarns It is 
to be noted also that in testmg a bundle of 
separate entities, as a umt, what is measured 
IS not the pure torsional ngidity, but merely 
a complex quantity, more or less of an 
uncertain nature, and determined by the 
torsional cum flexural rigidities of the consti¬ 
tuent entities Moreover, the dimensional 
specifications of such a bundle can only be 
rather uncertain. 

From the above discussion, one may safely 
conclude that whether a jute wiU he, on the 
whole, more twist-worthy by batching, or by 
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SEN ELASTIC PROPERTIES OF SINGLE JUTE FILAMENTS 


TABUC IV —GOEPFIdBNT OF ASYMMETRY OF DISTRIBUTION OF RldDITY MODUU 


Jute 

Btr No 

CEor 


Middle 


Base 

A 


r 

Rew 

*UtcbfKl 

Haw 

Batched 

Raw 

Batched 

J1700(W) 

+ 0 104 

+0 041 

+ 0 155 

+0 115 

+0 050 

+0 104 

17«)UW) 

+ U 182 

+0 418 

+0 230 

+ 0 22« 

+0 107 

+ 0 325 

i78«;n 

+0 114 

+0 (H7 

+0 131 

+U 152 

+0 105 

+0 157 

i74®m 

+0 287 

+0 23U 

+ 0 140 

+0 258 

+ 0 108 

+0 218 

1761}t{ 

+ U 130 

+U 248 

+0 144 

+0 007 

+0 128 

+0 175 


TABLE V — APPROXIMATE PROPORTION { PER GENT) OF FILAMENTS HAVING MODULI OF RIGIDITY 

NOT EXCEEDING THE ARtTUMETlC MEAN 


Jute 
mtr Na 


i7eo(W) 


Cbop Middle Baex 


Raw 

Batched 

Raw 

Batched 

Raw 

Batched 

72 

64 

75 

75 

58 

58 

07 

74 

00 

78 

50 

71 

•2 

M 

72 

71 

07 

02 

HI 

81 

83 

80 

03 

71 

07 

71 

70 

57 

07 

72 


sorting Old the material from a pariicidar 
part of the plant, is uncertain 

An approximate proportion of filaments 
whose moduh of rigidity do not exceed the 
mean value appreciably is given for each 
sample m Table V 

An important point to be noted here is 
that a majority, and very often a large 
majority, of filaments considenng all the 
different cases examined, seems to possess 
a ngidity, the modulus of which does not 
much exceed the anthmetic mean There¬ 
fore, there is a useful application of the mean 
ngidity modulus also, for example, in the 
matter of showing up the limit of ngidity 
withm which most filaments may be found 
to occur The arithmetic mean of the ngidity 
moduli may thus provide a rough basis of 
of comparing different jute varieties for twist- 
resistance quality 

Goncluslonfl 

1 The ngidity modulus of jute filaments 
is distnbut^ with a distmct bias m favour 
of the small values The distnbution pos¬ 
sesses features similar to those of cotton 

2 The procedure of batching or of sort¬ 
ing from a particular part of the stem does 
not seem to systematically affect either 
the mean ngidity modulus or even the 
distnbution of the moduli in one particular 
direction In other words, batching does 
not necessarily make a jute more twist- 
wortlw 

3 The extreme departure of the distn¬ 
bution of the ngidity moduli from normality 
precludes any effective study of the cha¬ 
racter by normal statistics. The different 


vane ties may, however, be more or less 
roughly compared by the arithmetic mean 
value of ngidity, bemuse, generally a large 
majonty of f'hc filaments possess a ngidity 
modulus not much exceeding this limit 
4 The vanable effect of latching on the 
mutually perpendicular directions of a cross- 
section of a jute filament provides an evidence 
of its probable anisotropic nature 
The present work forms the third part of 
a senes of studies undertaken in respect of 
the elastic properties of single lute filaments 
The first two parts deal witn the flexural 
ngidity* and the creep quality^ of jute 
fibres 
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Studies in the Chemotherapeutic Derivatives of 
Acridine Series: Part II — Some Derivatives of 
2-Iodo-7-ethoxy-9-substituted Aminoacridine 

SURJIT SINGH 

Chemtcal Laboratones, C SIR , Ddht 


2-Iodo-7-etliozy-9>chloroacridliM bu bMn 
■ynthMlMd from two dllieroiit rontM.and con- 
douod with 0 - and ^onlaldlnoa, tolnldlnss, 

S honotldhiM, ^chloro*, bromo*, lodo^ontUnoo, 
-omlnopTrldliio and M-xylldlna. 3-Iodo-7- 
othozy-9*amliiMcrldliM ahowa markod bac* 
terloatatlc actloii against V%bno choUra, B skigae, 
B fleMner, B eot%, B paratyphotum B and Staph 
auifut 


I N a previous communication^ it was 
reported that some derivatives of 2- 
iodo-7-me^yl-9-aminoacndme showed 
distmct bactenostatic action The pre¬ 
sent commumcation deals with the synthesis 
of alhed compounds m which the methyl 
group m position 7 has been replaced by 
ethoxy group, ke«pmg the lodo group fixed 
m position 2 Ethoxy group is known to 
confer high antiseptic properties to this class 
of compounds and the findings of Morgenroth* 
that ethoxy group was the bint substituent at 
position 2 or 7 (both being interchangeable) 
in the acndme nucleus for enhanced thera¬ 
peutic properties supports this view The 
well-known drug “ Rivanol" also has an 
ethoxy group m this position 
Singh a a/.* have reported that some 
N-sumituted compounds having ^-anisi- 
dine, p-phenetidme, ^toluidme and p- 
chloroaniime substituents at position 9 in 
the acndme senes possess omsiderable 
antiseptic activity and m some cases these 
compounds showed preferential action against 
gram-negative organisms 
In view of the above findings, it was of 
mterest to study the influence of aiho 
substitution in some of the radicals which 
hai^ been found to impart a fair d^ree of 
antiseptic activity to the parent compound. 
Ortho aniodine, phenetidme and toluidine 
have been condeiim with 2-iodo-7-ethoxy-9- 
chloroacndme with this idea m view It 
may be mentioned that the solubUities of 
these compounds are considerably more than 


their ^isomers Other substituents at posi¬ 
tion 9 mclude ^toluidme, ^-anisiame, 
^phenetidme, ^-chloro-, bromo- and lodo- 
anilmes, 2-anunopyndme and m-xylidme. 

2 5-Di-iodobenzolc aad was condensed 
with ^phenetidme fai the usual way and 
the residting S-iodo-N-S'-ethoxy-N-phenyl- 
anthranihc aad on nng closure gave 2-iodo- 
7-ethoxy-9-diloroacridlne A confirmatory* 
synthesis of the above product has abo bem 
ai^ieved by the condensation of tf»-eth(^- 
6-bromobe^ic aad with ^lodoaniline. The 
resulting 5-ethoxy-N-5'-iodophenyIanthra- 
nihc aad, on nng dosure, gave 2-ethoxy-7- 
iodo-9-chloroacndine which was identical 
withtheproductalreadydescnbed. 2-Iodo-7- 
ethoxy-9-aimnoacndme was obtamed from 
it by adding ammonium carbonate to the 
hot phenohe solution according to the proce¬ 
dure of Albert and Gled^*. 

2-Iodo-7-ethoxy-9-amiiioacndme has been 
found to possess high tnhibitoiy action 
against Vthrto choUra m a dilution of 
1 3,20,000 and is active against Skifh, 
oureus, B eoU, B. pamlyfhostm B, B. tk^oe 
and B fiexner in a dilut^ of 1 80,000. It 
shows moderate activity against B. iyfho*^ 
A, and Proteus X~i9 2-Amino(^dine 
denvative has also shown moderate activity. 
Other compounds are inactive The results 
of the assay have been communicated else¬ 
where*. 


i-Iodo-N^y-ethoxyfhetr^nihranUie Aad — 
This compound was obtained by the con¬ 
densation of 2 * S-di-iodbbenmic add with 
^phenetidme W the same procedure as 
reported earlier in the ease of ^tduidiiie*. 
The repredpitated add, on ci^talHgatfam 
from yaaal acetic add, came out in the 
form of faint-green rhombohydrooa mdting 

* This part of ttiewoik was done in the Natioiial 
ChoHilcsl Lsbmtocy of India, Poona 7. 
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at 208*-9°C. (3rield 80 per cent), Fotmd, 
N, 3'65 ; M.W., 381, CuHuOsNI requires N, 
3*68 per cent, M.W., 383 

2rrodo-7-ethoxy-9-chloracndtne — 15 gm of 
the above acid were refluxed with excess 
(50 c.c.) of phosphorus oxychloride for 
4 hr, at 120*^. in an oil bath Excess of 
jdiosphorus oxychloride was removed under 
reduM pressure and an ice-cold solution 
of dilute anunoma was added to the contents 
with CMistant stirring. The hberated base 
was filtered and wa^ed with water and 
dried in vacuum. On crystallization from 
absolute boizene, it came out m fine silky 
j^ow needtes which melted at 170°-72°C 
Found N, 3’72, CuHjjONCl requires N, 
3-68 per cent 

i-Ethoxy-Mromobenxotc Actd — 20 gm 
(1 mol) of m-hvdroi^-6-bromobenzalde- 
hyde were dissolved m 60 c c of 10 per cent 
sodium hixlroxide (1’5 mol) and heated 
gently under reflux 20 gm (1 4 mol) of 
freshly distilled ethyl sulfate were slowly 
added to the above mixture and heating 
contmued for 2 hr The ethylated product 
separated out as an oil was not punfied further 
but was used as such for oxidation. 

17 gm of potassium permanganate and 
10 gm. somum carb^te dissolved in 
hot water were added m the course of 1 hr 
to iN-«thoxy-6-bromobenzaldehyde heated 
on a water bath Heating of the reaction 
mixture was cmitinued for 2 hr more, after 
which the precipitated manganese dioxide 
was filtered oil and excess of ratassium 
permanganate rmoved by the addition of 
a small amount of sodium bisulphite. On 
aadification with dilute hydrocmonc aad, 
3-ethoxy-6-br(niiobenzoic aad came out as 
a flufi^ preapitate which was filtered and 
washea with cold water. It crystallized 
from 60 per cent alcohol m colourless slender 
needles, m.p 115'’-16”C Found, C, 48 5, 
H, 3 5 , C^OiBr requires C, 47 7, H, 
3*67 per cent. 

S-Etkoxy-N-S'-todophenyl-anthranUtc Actd- 
A mixture of 14*2 m, (1 mol) of po ta ssi um 
salt of M'-ethoxy-6-bromobenzoic aad, 16 gm. 

(1*5 mol) of ^'•lodoaniline, 7 gm (1 mol) 
of anh 3 rdtous potassium carbonate and 
20 C.C. of iso-amyl alcohol was refiuxed m an 
oil bath at 140M5‘t:. for 4 hr A puich of 
copper powder was added as a catalyst. 
At the end of this period, steam was passed 
through the reaction mixture to remove 
fso-sunyl aloohd, filtered hot and aadified 


with dilute hydrochloric aad. The add 
was purified throng its ammomum nit 
which, on crystallization from absolute al-> 
cohd, yielded green needles, m.p 2XWX. 
Found N, 3 55. CuHm^NI reqmres N, 
3 68 per cent. 

2rEthoxy-7-todo-9-€hhroacndtHe was pre¬ 
pared by heating 5-ethoxy-5'-iodoidienyl- 
anthranihc aad with phos^orus oxyduo- 
nde at 120X for 4 hr, removing the excess 
of phosphorus oxychlonde un^ reduced 
pressure and working out in the usual way. 
It ciystalhzed from absolute benzene m the 
form of fluffy yellow needles, m p 170"-71T. 
It showed no depression in its melting point 
when mixed with a sample of 2-iodo-7- 
ethoxy-9-chloroacndme prepared earlier 

2rIodo-7-ethoxy-9-a$mnoacndtHe was pre¬ 
pared m the usual way by adding ammonium 
carbonate to the hot phenohc solution of 
the correspondmg 9-chloro derivative The 
hydrochloride, on crystallization from a 
mixture of absolute idcohol and methmiol, 
came out in the form of deep-yellow needles, 
m p 302‘‘-4°C (decomp) The base was 
hb^ted from it by warming with 2 per cent 
sodium hydroxide which, when crystallized 
from absolute alcohol, formed hght-yellow 
needles, mp 244<*-46X Found N, 7 82, 
C|tf^N|OI requires N, 7 69 per cent 

2'Iodo-7-ethoxy-9-chloroacndine was fur¬ 
ther condensed inth ortho and para toluidmes, 
anisidme and phenetidines, ^hloro-, bromo- 
and lodo-aiumies, m-xyhdme and 2-aimno- 
pyndineasdescnbed m the general procedure 
bdow Analytical data for the bases and 
their hydrocmondes are reported in Table I 


General Procedure 

The condensation was earned out aocord- 
mg to the method of Gilman et al* 2-Iodo- 
7-ethoxy-9-chloroacndme (1 mol) was dis¬ 
solved in frfienol at 80*G and 1 1 moL of 
the required amme was added to it and the 
contents heated for 3-4 hr in a boiling water 
bath \^en the reaction did not start at this 
temperature the mixture was heated m an 
oil rath at 13(F-40X for 3 hr A deep red 
to scarlet colour change mdicates that the 
condensation has proceeded to complctKm 
Ether was added after coohng the contents, 
when the base hydrochlonde separated out 
It was filtered and washed with ether and 
acetone The hydrochlonde crystallized 
hum glacial acetic acid or absidute aladid 
The free base was obtained by treating the 
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TABU 1—3-icHK>-7.Bnom.9N*auBrrrnrrBD aminoacmdinu 


SumrruRiiT Af 

Bau 


Bask 

MP, 

Bask 

Avalviu ov baab 

mmoM 9 


•c 

MYOBOCffiLOMDE 

•c. 

rOUHULA 

NmoOM, % 

Found Celcoleted 

1 ^Totnldlne 

YeUow prlHBAllo pl«tM 

t0»-t07 

Golden yellow ileB 

807 906 

CnHuONgl 

8 8 

0 18 

1 ^ABhidlaa 

ReddU vkilst minute 

984 tU 

Ormi|e neodUei 

808-897 

C„H„NAI 

8 1 

5 00 

I. ^Ftenetidiiu 

BrifM’tOATtet ttout 
nmlee 

Cfaraoie-Tellow priHoeUc 
rod! 

108-184 

Ytflow fuffy tUky 

808-808 

CmH„0,N,I 

0 r 

0 77 

4. ^-ChloffouilhM 

101 108 

Slender yellow 
needlee 

800 

C«iHuON,ai 

6 0 

0 09 

A. ^BfomoanHitHi 

9, p lodoADtHu 

7 tf-ToluMliw 

GnenUb feOow plttes 
YeUow DMdln 

YeUow needlee 

17M75 
188-107 
171 171 

SUky ydlow needlee 

898-809 

CuHuONiBr I 
CbHuON,!, 

^sra!. 

6 SO 

4 9 

8 80 

5 00 

0 09 

0 18 

8. o-AoitMififf 

Yellow dander tilkj 
neadlee 

YeUow ilender ■Ukjr 
neodlei 

Greeaiih-yeUow pUtce 
YeUow aeedlei 

184-160 

Ruby-red priaim 

878 

0 6 

0 96 

0 «-Pben«tidliM 

10. « XsrlhUiM 

11 S AmlnopTridlm 

186-189 

176-178 

178 

Ruby fed priemt 

888-889 

C«HmO,N,I 

ChH-NsI 

CggHuOh.I 

6 00 

6 8 

0 00 

0 77 

8 80 

9 08 


hydrochlonde with 5 per cent sodium hy¬ 
droxide in the hot After drying it could be 
crystallized from absolute alcohol or suitable 
mixed solvents. Both the base and the hydro- 
chlondes are not very soluble m orgamc 
solvents and solubility m water is poor 
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Nitration of 4-Chloro-6-methoxy-quinaldine 


U. P. BASU & K R CHANDRAN 
Bengal Immunity Research Institute, Calcutta 


The praparadoii of 4>taydro^>6>nietlHn]r> 
nalnaldaie and Iti nitro derlmtlTe Is dsscrtbsd. 
Starting with dio nitro dertvatlTe, a number 
of amino and chloro derlratlvos hare been 
prepared. 


I N our attempts to prepare g-aimno* 
quinolme derivatives (which might find 
use as possible anti-malanals), it was 
considered desirable to introduce certam 
substituents m the pyridme nucleus as it is 
found ^^j,the quinme molecule undergoes 
biologiwwidation at 2-position, and that 
some of the 4^bstitutM qumolme den- 
vatives have been found to exhibit pro¬ 


nounced anti>malanal activity Attempts 
to prepare 8>mtro-4-hydroxy-qumaldme frm 
o-mtroanilme and ethylacetoaoetate by the 
method of Conrad and Limpach^ were 
unsuccessful, probably due to ue presence 
of o>mtro group in the aromatic amine. We 
have also experienced the same difficulty 
with regard to 4-methoxy->0'nitroaniIme. 

Hakrw and Kermack* have diown that 
when 4-chkiro*qoinaldine is nitrated with 
potassium nitrate and sulphuric add (lOOper 
cent) the product obtained contains mamly 
4<hloro-8-nitro derivative ahing with some 
of the 5>mtio and 6>nitio isomen. Hence it 
would be of mterest to study the nitration 





BASU 0/ NITRATION OF 4 CHLORO-4 METHOXY QUINALDINB 


of 6-methoxy 4-chIoro-quinaldine which can 
be prepared bv the condensation of p anisi 
dine and ethylacetoacetate 

4-Hydroxy 6-niethoxy qninakline was pre 
pared by condensing p anisidine with ace 
toacetic ester acco^ing to the metliod of 
Conrad and Lunpach This was converted 
to the 4-chloro denvative and nitrated when 
the 8 nitro denvative was obtained as the 
sole product The onentation of the nitro 
group has been established by reducing it 
to 8 ammo derivative and then to 4 6 
dimethoxy 8 ammo qmnaldine Employing 
Gattermann reaction it was then converted 
to 4 6-dimethoxy 8 chloro denvative Its 
identity vras established by comparing it 
with an authentic sample of the same 
compound prepared by an altematn e route 
1 e by subjecting 2 chloro 4 methoxy anibne 
(obtained by the simultaneous reduction and 
chlorination of p nitro amsole*) to Conrad 
and Lim^h reaction The 4 hydroxy 6- 
methoxy 8 chloro quinaldme so obtained was 
converted to 4 d-dunethoxy 8 chloro qumal 
dine 

Experimental 

4 Hydroxy 6 methoxy quinaldtne was pre 
pared by condensing p anisidme and ethyl 
acetoacctate m the presence of an aad 
catalvst The resulting ester was cyclized 
m diphenyl ether to get 4-hydroxy 6 
methoxy quinaldme which crystollired from 
ethanol as shinmg plates mp 317*" 18T 
(decomp) 

4-rAtoro S^methoxy quinaidtne —Tohydroxy 
quinaldme (46 gm) was added phosphorus 
oxychloride (75 c c) and reflux^ at 120® 
25®C After one hour another lot of phos 
phorus oxychloride ( 75 c c) was added and 
refluxing contmued for another two hours 
Excess of phosphorus oxychlonde was re 
moved by distillation under reduced pres 
sore The white residue was then mixed 
with 700 c c of iced water and well stirred 
The dear solution obtained was treated with 
charcoal twice and filtered and the filtrate 
made alkalme with 20 per cent sodium 
hydroxide The preapitate was filtered 
washed free of alkah and dned It crystal 
hzed from ethanol as shmmg crystals m p 
92® 93X Found N 6 69 CnHj^ONCl 
requires N 6 75 per cent 

Nitration of 4-chhro (rmethoxy qutnal 
dine — The base (45 gm) was dissolved m 
sttlidiunc acid (100 per cent 300gm)andthe 


solution cooled m a freeang mixture and stir 
red with a mechanical stirrer Fmely powdered 
potassium nitrate (3Sgm) wasaddragradual 
ly over a penod of one hour Stirnng was 
contmued for two hours and the mixture 
kept overnight at 15®C The nuxture was 
poured into 600 c c of iced water and made 
alkahne with 20 per cent sodium hydroxide 
The precipitate was filtered wa^ed and 
dned ( 58 gm) It crystallized from etha 
nol ds shmmg pnsms mp 119® 20°C 
Found N 10 98 CnH^OgNgCl requires N 

11 09 per cent 

4-CA/oro fHnethoxy 8 aminogutnaUine —The 
nitro compound (50 ^) was dissolved in 
concentrated hydrochlonc aad (330 c c) 
and to the solution was aided a solution of 
stannous chlonde (160 gm) m concentrated 
hydrochlonc acid (250 c c) and water 
( 250 c c) The mixture was refluxed for 
two hours charcoaled and the solution 
filtered hot The filtrate was made alkalme 
with 20 per cent sodium hydroxide when 
shining yellow crystals separated out yield 
25 gm A portion crystallized from ethanol 
melted at 100® 101 C Found N 12 48 
Ci,H,|ON|Cl reqmres N 12 58 per cent 

4 6 Dtmethoxy 8 aminoqutnaldine — 4 
Chloro 6 methoxy 8 ammoqmnaldme (2 gm) 
and sodium pellets (0 4 gm) in absolute 
methanol ( 20 c c) was refluxed on a steam 
bath for two hours Most of the methanol 
was then removed and the residue was 
diluted with water and the precipitate 
filtered washed and dned The residue 
(2 gm) crystallized from ethanol as 
shmmg plates m p 227 28 C (decomp) 
Found N 12 65 CigHigOgNi rcjuires N 

12 84 per cent 

4 6 Dtmethoxy 8 chloro quinaldme — The 
ammoqumaldine (IS gm ) water ( 5 c c ) 
and cone hydrochlonc acid (5 c c) were 
cooled in a freezing mixture and diazotized 
with a solution of sodium nitnte (0 75 gm 
m 4 cc of water) To the diazotized 
solution was added copper bronze powder 
(1 gm) gradually with stimng when a 
light yellow preapitate separated out After 
the evolution of nitrogen had stopped 20 c c 
of water were added and the nuxture heated 
on a water bath when the yellow precipitate 
went mto solution It was filtered and the 
ffltrate made alkaline with ammonia The 
preapit'ite formed was filtered dried ( yidd 
1 1 gm) and crystallized from water (char 
cc^&d) when white shmmg plates mp 
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^5^ 98X were obtained Found N 6 08 
Cj|^fO(NQ requires N 6 29 per cent 

^•mdkoxy aat/intf was prepared 
according to tbe method of Hunt and Thorpe* 
by the simultaneous reduction and chlorma 
tira of p mtroanisole with concentrated 
hydrochloric aad and tin 
A-Hydfoxy 6^methoxy 8 chloro qmnaldtne — 
2 Chloro-4-methoxyanihne (4 Zm ) was mix 
ed with ethyl acetoacetate (3 6 gm) dilute 
hydrochloric aad (3 drops) added and the 
mixture left overniaht The resulting ester 
was separated and dned over anh)rdnius 
magnesium sulphate The dried est^ ( 6 5 
m ) was add^ to boiling diphenyl ether 
(30 cc) and refluxed for 15 min The 
crystals which separated out on coding 
were washed with acetone in p 300^ 301X 
yidd 1 1 gm Found N 6 1 Cj^Hj^OgNCl 
reqmres N 6 26 per cent The compound 
was found to insoluble in common 
organic solvents 


4 6 Dmelhoxy 8 cUorth^mdime — To 
4 hydroxy 6 methoxy 8 cmloro-quioaldinc 
(0 5 gm) dissolved m 10 per cent sodium 
hydride (10 c c) was added distilled 
methyl sulphate (2 c c) and the mixture 
well shaken for half an hour after which 
it was heated on a water bath for another 
half an hour Finally it was coded filtered 
and the residue washed and dned ( 3 nekl 
0 45 gm) After crystallization from water 
it was obtained as stuning plates mp 
95*^ %°C This sample when mixed with 
that prepared by the jxevious procedure 
melted without any depression in the melting 
pomt 
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Chemical Examination of the Seeds 
of Cucumts uttbsstmus Roxb. 

MAHARAJA M BHASIN A S GUPTA & J S AGGARWAL 
National Chemical Laboratory Poona 


A detBltod cbemlcal examJiiatloa of oil* Cram 
Mod konMU (d two rarlotlM (Lucknow and 
Suhunuipar) of Cuenmu atUustmiu Rozb liu 
boon carried out Tbe oUe from both rarletloe 
are of the aoml drying dam aad are almoat 
Maattad la comporitloa 

C JCUMIS niilissimns Roxb (Hindi 
hakn ) belongs to the naturu order 
Cuenrbtlaceae Its seed kernels are 
ediUe and are nsed in confec 
tionery in India a dnnk made from the 
ground kernels has a refreshing and cooling 
effect A detailed chemical examination 
of the seed keniels of two vaneties (Saharan 
par and Lucknow) has been undertaken 
and the tbsults obtained are recorded in 
this paper The Sahaianpur variety ts 
about 1 to 1 5 knig and ts of green odour 


while the Lucknow vanety is only 9* to 12* 
in length and is of pale green odour 
The seed kemeb of both the vaneties 
contain about 43 75 per cent oil having the 
fdlowing fatty aad cranpontion 


Andi 

vmdy 

% 

LuNmom 

% 

Laonc 

012 


MyrutK 

050 

205 

Pzlmitic 

12 8 

1114 

Stwio 

7B8 

3 03 

Oldc 

3745 

3118 


5040 

5260 


The kemds contain about 371 and 35 6 
per cent proteins reqiectively The kernels 
of both vaneties are nch m jAosphate 
(102 and 113 per cent P/), re^ectively) 
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The mmqxMiiflable fracticms of the oils 
of both the values are partly soluble in 
hot alcohol, this portion proved to be 
ritostoitd (m.p. 140% ; acetate, m p. 130”- 
31%.). Tie major porthuis of the fraction, 
however, crystallized from glaaal acetic 
add in lamina-like plates meltuig at 51%. 
and inoved to be cetyl alcohol ( mixed m p 
with the authentic specimen, 50°-51%). 
On oxidation with clmmuc aad in glacial 
acetic add solution, palmitic acid (mp 
62°C.) was obtamed. 

The oils from both varieties belong to the 
semi-diying dans and are of almost identical 
composition 

Experimental 

The seeds of Saharanpur and Lucknow 
varieties contam about 70 and 67 per cent 
kernels respectively. The powdered kemeb 
were extracted 4 times with petroleum 
ether (b.p, 40”-60% ) After removing 
the solvent. 43 75 per cent of clear, light- 
jrellow bland oils were obtained. They Md 
the following characteristics ‘ 



Saharanpur 

Lucknow 


vansiy 

variety 

sp gr at 4(H1 

^^soodty At 40X 

Ref iMex At 25X. 

MUS 

0-9135 

39”32 c s. 

3715CS. 

1-4730 

1*4738 

AcU vAhie 

5 58 

5 54 

SaPk valae 

Iodine vmlue (Wijs) 

193 2 

189 5 

118 5 

123 3 

Thlocyanogen vaIuo 
Acetyl value 

74-95 

14 9 

76 55 

18 79 

Hexabromide value 

ml 

ml 

Unaaponlflable matter, % 

0 85 

1 83 

Hehner value 

947 

93-97 

Soluble fatty adds cal¬ 

nil 

03 

culated as but]nk acid 



Saturated fa^ add, % 
<inodifled Bertram 

204 

16-4 


method*) 


250 gm. of the oil were saponified with 
alcoholic potash, the alcohol was distilled 
off and the residual soap dissolved m water 
The unsaponifiable matter was removed 
with ether and the soap solution was decom¬ 
posed with dilute suli^iunc aad. When 
neated on the water bath, the fatty acids 
formed a clear oQy layer at the top They 
woe removed with ether and dned m vacuum 
at 100%. The adds (200 gm) were dis¬ 
solved m 95 per cent alcohol (1,000 cc.), 
the solution baled and mixed with a boiling 
solution of lead acetate (150 gm.) m 95 
per cent alcohol (1,000 cc.), the alcohol 


in both cases containing 1‘5 per cent facial 
acetic aad. The insoluble lead salts ob¬ 
tamed on cooling overnight at 15%. were 
crystallized from akohol containing 1*5 per 
cent glacial acetic acid when a pale-yeOow 
crystaJhne material was obtamed. The sohd 
ai^ were rq;enerated from the lead salts. 
The liquid aada were recovered from the 
lead salts left over on evaporation of 
the mixed alcohol mother hquors The 
quantities of soluble and inmluble lead 
^ts of fatty aads from both the oils and 
some of thar characteristics are given in 
Table I. 

Solubla Lead-salt Fatty Adds 

The soluble lead-salt fatty aads, on oxida¬ 
tions with potassium permanganate (modi¬ 
fied Bertram method*), gave 1-0 and 25 
per cent saturated aads respectively 

The liqmd aads were converted into 
methyl esters and a known weight was 
fractionally distilled under reduc^ pres¬ 
sure* The results obtamed are given m 
Table II. 

The losses m distillation (1 26 and 1 92 
respectively) were proportionately divided 
and added to each naction, the saponifica¬ 
tion and iodine values were determined and 
the amounts of mdividual esters m each 
fraction were calculated These results are 
given m TaUes III and IV respectively 

The aads from L-3 and L-6 from both 
the varieties were oxidized with dilute 
alkaline potassium pennanganate* when 
tetrahydroxy steanc aad (m p 173%) and 
dihydioxy steanc acid (mp. 130%) were 
isolated from both the fr^ions. A product 
melting at 155”-66% was also obtained 
which may be an eutectic mixture of c 
and p sativic aads*. The compositions of 
the soluUe lead-salt fatty aads are as 
follows 



Saharanpur 

Lucknow 


variety 

vartefy 


% 

% 

Laurie add 

0161 


Myrlstlc add 

0-64^0*95 

2-04}>2-44 

Palmitic add 

0-15 J 

(HOJ 

LinoMc add 

6443 

61-69 

Oleic add 

34 62 

35 67 


The bromine addition denvatives of the 
soluble lead-salt fatty aads from both the 
varieties were prepued according to the 
method of Eit^ and Muggentnalor* as 
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TABLE 1 




PAmr ACID 


SAHAmAHPDH VAUCTir 



Luckmov vauktv 



Qoutlly, 

Naatnliu 

Iodine 

TUocraoofen 

Quantity, 

NeutralUa Iodine 

ThkKvaMMM 


% 

tloo valtw 

value 

value 

% 

tloa value vahw 

value 

Total 


101 8 

111 0 

77 18 


804 1 188 1 

88 U 

Bolubte leod Bslt 

Tfl SS 

101 6 

148 0 

01 06 

86 0 

808 8 146 0 

00 04 

iDBoloble iMd ult 

so 66 

108 4 

4 0 


14 10 

808 8 6 78 





TABLE 11 






Rah Ai AM rum vamwtv 



Luckmow vamity 



WltORT OP TRl ESTBM OIITIL1.KD, 106 86 OH 

WEIGHT OP THE HTBEI DltTILLBIl, 06 76 OH 


T«np«rature Pmattre, 

Wt of ’ 

Temperature Prewiie, 

wuoi 



mm. 


fraction, 

fn 


mm. 

fraction, 

ffm. 

U 

180-106 

1 0 


7 60 

100-106 

1 6 

11 87 

U 

005 S07 

1 5 


11 60 

106-106 

1 6 

18 DO 

U 

908 

1 6 


10 17 

108110 

8 6 

7 86 

Ji* 

100 110 

1 6 


It 11 

108 

2 0 

10 06 

U 

118114 

1 8 


18 04 

806 

1 6 

11 68 

u 

116 

1 8 


14 40 

116 816 

2 5 

14 18 

u 

117 118 

1 6 


16 84 

210 

1 6 

14 18 

u 

110 

1 a 


10 16 

Realdue 


11 67 

4 

Rnldue 



11 08 








104 67 



04 88 





TABLE m — EABARANFUB VARIETY 



COBHCTID 

lODIIIK 

Sapohipka 

Mbam hol. 


Weight op BaTtaa 



WT, 

VALUE 

TlOH VALUE 

WT 










Methyl 

Methyl Methyl 

Methyl 

Methyl 






lanrate 

myifrlete palmltate 

Unoleeta 

oleau 

4 

7 78 

182 

106 

187 7 

0 18 

0 82 

4 06 

1 60 

4 

11 64 

187 1 

08 0 

800 7 


0 68 0 10 

6 07 

4 86 

4 

10 80 

140 4 

lot 1 

802 0 


0 06 0 07 

6 61 

8 66 

4 

18 16 

148 2 

100 8 

804 7 



7 00 

4 17 

4 

18 18 

144 8 

100 1 

806 1 



8 n 

8 06 

4 

14 67 

146 4 

100 0 

806 1 



10 00 

4 61 

4 

16 68 

147 7 

100 2 

804 0 



11 10 

4 46 

4 

10 27 

148 6 

100 4 

804 6 



7 48 

1 84 

4 

11 21 

126 4 

180 6 

806 1 



6 18 

6 06 

Total 

106 88 




0 18 

0 00 0 17 

68 17 

86 61 




TABLE nr —LUCaUVOW VARIETY 



fiatmu 

COMBCTED 

lOMMB 

Sapomipica 

Beam hol. 


Wuoirr OP aaTiaa 


PU ACTION 

WT, 

VALUE 

TION VALUE 

WT 






fm. 




Mft'iyl 

Methyl MeUyl 

Methyl 






myiietate 

palmltate Uaoleate 

oleaia 

4 

11 6 

128 0 

106 8 

286 1 

1 16 

0 01 

6 04 

8 60 

4 

18 77 

186 1 

106 0 

287 0 

0 47 

0 00 

8 60 

4 41 

4 

7 61 

187 6 

104 8 

188 7 

0 11 

0 06 

4 70 

t 48 

4 

10 26 

140 6 

104 5 

288 6 


0 90 

6 00 

8 86 

4 

11 86 

148 8 

100 4 

204 6 



7 88 

8 07 

4 

14 42 

144 H 

100 2 

204 0 



0 81 

4 61 

4 

14 42 

146 7 

100 0 

106 8 



0 08 

4 44 

4 

12 08 

110 0 

180 8 

106 8 



4 07 

7 06 

Total 

"oTii 




1 04 

0 88 1 

W 66 

84 67 





TABLE 

V 




Bma 


SAHAHAMPUa VAUBTV 1 



LvGHHOW VAUBTV 1 


THACnOH 

_ V 

GP teTBU 

DiaTILLED, 85 86 OH 


w^ of BeTEB Dieniui 

>, 87 76 OH 



'Temperature 

PtaaMin, 

Wt of fraction/ 

I'emperature rrmiu^ 

WLofItaction. 




Dm. 

m- 

-m. 


8». 

s, 

170-181 


1 6 

4 16 

180-181 1 0 


4 47 

s 

186-187 


1 5 

7 86 

184 

1 6 


6 61 


187100 


1 8 

5 70 

186-188 1 6 


6 17 

4 

106 806 


8 0 

0 44 

IMdue 


6 m 

4 

ReeUue 



7 61 


. 
















84 87 




81*81 
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descnbed by Jamieson and Boughmann* 
The results are as follows 

Smhmrmnpur Lucknow 

vmruty varuty 

Solnbla lead eatt fatty 3 2860 gm 4 2334 ffm 
acida taken for analysis 

Saturated acids from Her 0 0328 gm 0 1058 gm 
trams method 

Li nolei c tetrabromide in 2 1609 gm 2 9340 gm 
soluble in petrol ether 
(mp 113"14*C) 

Residue (tetrabromide 4 1802 gm 5 2050 gm 
dibronudeand saturated 
acids) 

firomiiw contents of the 45 35 °o 43 44 % 
remdue 

Linotoic tetrabromide in 2 3067 gm 2 428 gm 
the residne 

Total tetrabromide found 4 4674 gm 5 362 gm 
Linoleic acid equivalent 2 0850 gm 2 5015 gm 
to tetrabronude (63 45 %) (59 1 %) 

Saturated acid 10 % 2S% 

Oleic acid 35 55 % 38 4 % 

The mean values obtained for these acids 
from iodine value distillation and bromina 
tion results are 


Sakmrmnpur Lucknow 

vmnstv variety 

Saturated acids 0 99 2 48 

Linoleic acids 64 21 6123 

Oleic acid 34 80 36 29 


Inaolnbla Laad-aalt Fatty Adda 

The insoluUe lead salt aads after conver 
Sion Into methyl esters were distilled under 
reduced pressure The fractions obtained 
are given m Table V 

The losses in distillation were added pro 
portionately to each fraction The iodine 
and saponification values and mean mole 
cular weights of ail the fractions were 
calculated wording to the method of 
Jamieson and Boughmann> (Tables VI 
and VIT) 

The aads from fraction Sg from both the 
varieties on repeated crystallization from 


alcohol gave palmitic aad while those from 
S4 on repeated crystallization from alcohol 
and acetone gave a product melting at 
68^ 70°C showing it to be principally steanc 
acid 

The amounts of mdividual saturated 
components m the insoluble lead salt fatty 
aads are 



Sakaranpur 

Lucknow 


variety 

% 

variety 

Myrutic acid 

/o 

/Q 

\ 95 

Palmitic acid 

61 52 

76 51 

Steanc acid 

38 48 

21 54 


From the above analysis the total fatty 
acid constituents of the oils from the seed 
kernels of two varieties of Cucumts uMts 
stmus Roxb are 



Sakaranpur 

Lucknow 


variety 

imnety 

Launc acid 

/o 

012 

/o 

Mynstic acid 

050 

205 

Fmmitic acid 

12 83 

11 14 

Steanc acid 

794 

3 03 

Linoleic acid 

50 98 

52 6 

Oleic acid 

27 63 

3118 

The composition of the two oils 
are 

therefore 


Oil from 

Oil from 


Sakaranpur 

Lucknow 

Glycerides 

variety 

variety 

Launc acid 

012 


Mynstic acid 

050 

204 

Palmitic acid 

1280 

1100 

Steanc acid 

788 

298 

Linoleic aad 

50 40 

51 48 

Oleic acid 

27 45 

30 67 

Unsaponifiable matter 

0 85 

1 83 


cofuutiiig of sitosterol 
and cetyl alcohol 

Seed Kernel Cake 

The cakes obtained from the seed kernels 
after complete removal of the petrol ether 


TABLE VI —8ARAEANPUB VABIETY 


CeuicTiD 

lODIHl 

SAtOHinCATIOll 

Mr AM 


Wb QHT or BBTBBa 

WT 

VALUt 

VALOB 

MOL 


OM 


gm. 



WT 








Uethyi 

Methyl 

Umetunted 





pBlmltate 

•teenu 

eeten 

4 88 

8 7 

804 9 

874 8 

8 78 

0 91 

0 06 

7 96 

8 19 

809 7 

879 4 

0 90 

1 88 

0 18 

6 78 

■ 87 

tOi 5 

879 7 

4 66 

I 00 

0 18 

9 97 

4 09 

199 8 

881 0 

r 68 

8 61 

0 88 

7 78 

6 8 

189 9 

899 2 

0 60 

6 79 

0 87 

89 89 




81 19 

18 16 

X 04 
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TABU vn — 

LUCaUHOW VABBTY 




COUSCTID 

•T, 

fw- 

loam 

VALVE 

BAronncATiox 

TAUIC 

Msah 

moL, 

WT 

' MEitari 
mTihuta 

wtiOBT or 

ON. 

IlMhTi 

palmlut* 

ntiBA, 

UHkyi 

■tOUAtO 

UoMlonitod 

mun 

i §7 

1 1 

100 1 

m t 

0 41 

4 00 


0 07 

A 41 

1 11 

XM 1 

S7I 1 


A 04 

0 10 

0 11 

• 40 
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soluble fraction, were analysed according 
to the method described m the Official & 


TfnMtve Methods of Analysis 

The foUow- 

ing results were obtained 



Sakcrempuf 

Luchnom 


tansiy 

% 

variety 

% 

Moisture 

11 56 

9 52 

Proteins ( N x 6 25) 

66*00 

63 28 

Ash 

9*12 

977 

Crude flbro 

403 

4 72 

Carbohydniteo (by dlf- 

929 

12 71 


ference) 


The ash from both the cakes, on analysis, 
gave 19*79 and 20*52 per cent phosimate 
calculated as respectively. 
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Destructive Distillation of Some 
Central Provinces Woods 

U R. WARHADPANDE, P S. MERE & S. A SALETORE 
Laxmtnarayan InsMute of Technology, Nagpur 


The products of dsstmctlvs dlstnUitloa of 
19 woods from Osntrsl Provliioss and Bsrar 
havs been stodlod. Ths yields srs tsbalstod. 


N- 


RLY half the area in Central Pro¬ 
vinces and Berar is under forest and 
considerable quantities of charcoal, 
estimated at 1,80,000 tons, worth 


Rs. 7,2Q,000, are bemgjproduced by wasteful 
indigoMW methods, n a judiaous selection 
of woods availaUe in the State is made, and 
if pKtdem techniques of wood distillation 
are adopted and tne by-products recovered. 
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there is scope for establishing a flounahing 
wood distillation mdnst^ m this State. 

Nineteen varieties of firewood have been 
subiected to dry distillation on a laboratory 
scale and the yidds of charcoal and other ty- 
producta have been rec o rded. The results 
of this exploratory mvestigation give a 
fair idea of the auitabOity of milerent woods 
for the wood distillation mdustry. 

Experimental 

The apparatus oondhts of an dectrkalfy 
heated cjnindncal mild steel retort (capa- 
aty, 1 Jitre), a Udxg’s co n de n se r miade of 
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G.I. gooseneck, a water manometer, 
a 500 C.C. measuring jar which serves as a 
recaver foe the dutillate and a wet-gas 
meter to nmsure the quantity and the rate 
at whkh gases axe evolved. The retort was 
provided with two thermometer pockets for 
recording temperatures at the penphery and 
centre of the charge 

Diatillatton Proesdura 

The wood recaved in logs ( 3' long and 12* 
girth ) was debarked and ^pped to approxi¬ 
mately 1* X 1* X 2* pieces About 2 kg 
of the chips were dn^ m an air oven at 
105^ to constant weight The dned chips 
were used for charging the retort, which was 
thed heated No attempt was made to 
control the distillation at the exothermic 
stage. The heating was stopped when the 
temperature at the centre of the charge 
readied 360X The distillation schediue 
for one vanety of wood is given m Table I 


Analvsts of Prodmds —The distillate was 
allowed to settle overnight m a measuring 

} ar and the volume of tar and pyrdigneous 
[quor read off the next day. The acetic 
acid in the pyroligneous liquor was estimated 
according to the new method by Warhad- 
pande and Mend Formic aad in the 
pyroligneous hquor was estimated by noting 
the d^erence m total aadity and acetic 
acidity in 10 cc of the hquor Ihe total 
acidity was detemuned by distilling 10 c c. 
of the hquor with xylene (Grotlisch*) and 
titrating the distillate with N/5 NaOH. 
Methyl alcohol was estimated according to 
the method of Gnffin* Soluble tar was esti¬ 
mated by weighing the residue after eva- 
poratmg 10 c c of the hquor in a dish and 
ascertammg the density of the liquor in a 
Westphal Wance The yield of gas was 
calculated from the gasometer readmgs The 
results obtained for 19 different species of 
woods are given m Table II. 
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Amow the woods investigated Aonla, 
Palas, Sura and Kusum give the best 
yields of charcoal (c 40 per cent), while 
others yield 35 to 38 per cent Kharasi 
gives the lowest yield (33 per cent) 

Kharasi gives the high^ meld of acetic 
and (3 6 per cent), the yiuds from other 
varieties generally vary fi^ 2 to 2 5 per 
cent 

The yield of formic and vanes from 0-08 
per cent m the case of D pantcukUa to 0 66 
per cent in the case of A arabtca 
The highest yield of wood alcohol was 
obtained with Z xylopyra. The highest 


yield of settled tar (KMIS per cent) was 
given by Xyha «ybcefpa. 

The amount of gas generated varies from 
about 10 to 17 htres per 100 gm. of wood 
distilled, D. mdatm^Um (Temur) gives 
the highest }neld (16'91 htres) while A, 
odoratasatma (Guchwa) gives the loarest 
3 neld (9*96 htres) 
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Letters to the Editor 


ACTIVATED CHARCOAL FROM 
GROUNDNUT HULLS 

Annuallv about 1,00,000 tons of ground* 
nut hulls are available in Hyderabad, which 
at present are burnt as fuel Nearly 40,000 
tons of charcoal are obtamable from this 
quantity, which may be used as domestic 
fuel after bnquetting. The huUs can be 
employed al^ as basic material for the 
manomcturc of activated charcoal 

Mokerii and Bhattacharya* prepared 
activated charcoal by heating mundnnt 
hulls m a closed crunble either alone or m 
presence of zmc chloride The yield of 
charcoal was poof and the results were not 
reproducible 

A process for the preparation of active 
charcoal for groundnut hulls, without em* 
ploying an activating agent, has been woric- 
ed out III our laboratories. 

■ zpe r I mental 

The expemnents were earned out m a 
tube furnace (30 cm, x 2 8 cm). 10 gm. 

of groundnut hull powder (20 mesh) was 
put into a quartz tube (1*6 cm. dUu), open 
at one end, and the tube was plaoed m the 
iniddltf part of furnace. The material was 


gradually heated to the desired temperature, 
the total penod of heatiiv being 4 hr The 
(Quartz tube was sealed on after the comple* 
non of heating and the contents allowed 
to cool in the furnace 
The charcoal was powdered and the 
fraction passing through OO-mesh screen 
used for adsorption measurements* Weigh¬ 
ed quantities of charcoal were shaken up 
with lodme, methylene blue and potassium 
permanganate solutions of known strength 
W 3 hr and allowed to stand overnight. 
The charcoal was separated by centrifuging 
The residual methylene blue was estimate 
by the colonmettic method. The loss of 
wdiiie during centrifuging was corrected by 
running a control lomne and perman¬ 
ganate were estmiated titnmetricalfy. The 
results are recorded in Table I 
The yield of charcoal obtained by us is 
nearly tiiree times that obtained by Mukeiji 
and Bhattadikrya* who prepared active 
charcoal having an adsorption value of 
760-850 mg. of iodine per nam of charcoal 
with an overall yield oi-enw 10-13 per cent 
ontheweif^tofthehulls. We have observed 
tbat*Vdien carbonizatioa is effected m era- 
ciUes where air has partiat aoceas to the 
material faiside, there is coMidefable kwa of 
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carbon We have further noticed that the 
activity of charcoal is affected if the char 
coal remains in contact with air dunng 
cooling 

It be noted that the yield of activated 
charcoal is related to the temperature of 
carbonization ( Fic 1) The values in the 
last column of Table I for log T/lOO X 
further show that the volatile matter liber 
ated on heating the husk out of contact 
with air IS proportional to the logarithm of 
temperature 



Fio I — Yield or activated crarcoal n 

RELATlOlt TO TalmRATURE Or CARBON SATIOM 


The yield of charcoal duninishes with 
nse m temperature of carbonization while 
the activity of charcoal does not vary very 
much with the temperature of carbonization 
between 320” 420X The samples obtamed 
at 500^ show maximum activity The 
lodme and potassium permanganate adsorp¬ 
tion values fw sample obtamed at hu^ 
temperature (820”C) are lower than those 
at 500”C Tm resuts mdicate that the 
o^imum temperature for activation is about 
SWC 

The wwk IS bemg contmued 

H A Kban 
D S Datar 
S Husain Zahbar 

CsnM/ UbamUirm for 

Semtific & Indtutnal Reteanik 
SyimM {Dteean) 
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1 Muker} ft Bhatta harya J set tndusfr 

Hes 1945 5 235 

2 Cf Chowdhurv Chakraborty ft Ghosh J Jnd 

Ckrm boc Jnl \fwsh4 1947 10 40 


A NEW REAGENT FOR URANIUM 

OXALO H\DROXAMlC ACID Ib FOl ND TO CIVE 

deeply colouied complexes with a number 
of cations in slightly and or ammoniacal 
solutions Special attention has been given 
to uramum with which the reagent gives an 
orange complex Tl e formation of this 
complex has been found to provide a very 
effective method both for detection and 
colonmetnc estimation of uranium In the 
absence of excess of electrolytes or m the 
presence of peptirmg agents the orange 
complex can be kept in solution even m 
moderate excess of ammonia and serves as 
a very suitable reagent for colorimetry 
The maximum absorption of the colour^ 
solution is at 420 tn^ and obeys Beer s law 
closely The limit of identification deter 
mined on a spot plate is 0 2r and the limit 
of dilution IS 1 2 40 000 
The applicability of thw reagent m ura 
mum ore analysis and the efiect of ions like 
phosphates oxalates iron vanadium alka 
fine earths etc are being studied and a 

S per giving complete details will Portly 
low 

A K Dasgufta 
J GtFTA 

National Chmtcal Laboratory 
Poona 

Ai^mt 1 1950 


LOW*<aiADB CLAY FOR THE MANU¬ 
FACTURE OF ALUMINA FERRIC 

Alumina ferric n usually manufac- 
tured from nch ahumnoiis ocm e g bauxite 
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andkaohn When low grade day u employed, 
only a part of the solpbunc acid is utihzed 
and for obtauung a given quantity of 
alumina feme a lot more sulphuric aad is 
required than when bauxite is lued The use 
of low grade clay is thus wasteful of sulphuric 
aad and the cost of production of alumina 
fdne IS consequently high 
A modified process has been worked out 
m these laboratories for the treatment of 
low grade days such as those occumng m 
Asifabad district Hyderabad State (alu 
I mina content 20 per cent) In this process 
the day is digested with sulphunc aad 
(sp gr 125) at lOSMOX for 12 hr 
Only 70 per cent of the aad is used up 
The aad remaining over is utilized for 
digesting the bauxite added to the digestion 
mixture at this stage The mixture is then 
heated for a further period of 8 hr A part 
of the bauxite can be replaced by kaohn 
In this manner about 99 per cent of the 
aad is used up 

The setthng of sihca m the digested 
mixture is slow m the cold but is hastened 
by warimng The rate of sedimentation 
at 60°C IS nearly twice that at SOX 
Calcination of the clay prior to digestion 
does not offer any advantage calonation at 
temperatures exceeding 800°C renders the 
clay less soluble 

D S Datas 
Y Venkatb^kak 

Central Laboraiortes for 

Snentufic & Inausirxal Research 
Hyderabad ( Deccan) 


APPLICATIONS OF MUSGOVITB 
CHLORITE SCHISTS 

The muscovite chiostte schists found in 
abundance m Belgaum and fotnagm dis¬ 
tricts of Bombay State are usually oonudeied 
to be of no econcHnic value although they 
contain a high proportion of mica Unlike 
the ordinaiy mica the mmeral is usually 
found m the highly crushed and stained 
condition the sue of the flakes being voy 
small The mmeral can however be eaaly 
dismtegrated m a hammer m^ and tiu 
powdei^ material has the following diatac 
tenstics moisture 122 per cent water 
solubles 0 74 per cent aad solubles 3 15 per 
cent m gr 2 68 and oil absorption 50 39 gm 
per 100 gm The finely ground powto 
m conjunction with barium chromate u 
found to have great potentiahties m the 
formulation of rust resistiiig ptimers for 
structural steel replacing the usual compon 
tions containing red lead Also addition 
of the powder to distempers to the extent of 
5 to 10 per cent results m the prevention of 
settling and improved washabihty the 
coatings having a smoother fed and greater 
impenneabihty to moisture The powdered 
material has also been employed as a filler 
for theimosettmg plastics 
Further work on the uses and applications 
of the powdered mmeral as such or after 
micronuation is m progress 

N R Kamath 
R K Kulxarni 
Department of Chemual Technology 
Untvemty of Bombay 
June 22 1950 
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Simple & Efficient Pentode Scalers 


P N SUNDARAM. S K SURI, A SAGAR & U C GUPTA 
Naitonal Physical Laboratory of India, New Delhi 


The deel^n, conetructlon end operation of 
a number of almple and efficient pentode 
ecalere operating on the power-of-two principle 
have ham described These scalers have a 
fairly high resolution and give reliable per^ 
formance. The drculta employed are sensi¬ 
tive only to pulses of negative polarity. The 
units operate with only one potential supply 
(+250V« D O.) In addition to the heating units 
and the need lor hatterlea or auxiliary power 
supply for grid bias and coupling valves or 
othir oompncated units Is done away with. 

T he scalers described here operate on 
the power-of-two pnnciple They 
employ pentode vacuum tubes of the 
type of 6C6 or 6SJ7-GT or 6SJ7 or 
57 These scalers like those of Stevenson 
and Getting^, Reich* and others’ as well as 
those which employ tnode vacuum tubes 
are modifications of the well-known multi¬ 
vibrator circuit^ These scalers are, m 
general, based upon the pnnciple of retro¬ 
action between a pair of vacuum tubes 
The symmetry of the circuit of the pair 
renders the retro-action to have two states 
of stable cquilibnum In one state, one 
tube of the pair has low impedance and, 
therefore, is conductmg while its mate has 
high impedance and, consequently, is blocked 
In the other state the situation is reversed 
so that the former tube is non-conducting 
while the latter is conductmg 
The symmetncal couplmg of the pentode 
vacuum tube pair with which the retro¬ 
active arcuit 18 formed may be effected by 
any one of the vanous methods described by 
Regener* Most of the existmg orcmts 
employ one or the other of these methods of 
coupling The present scaler circuits differ 
from most of the existmg circuits m so far 


os they employ a method m which the 
resistance couplmgs have been applied be¬ 
tween the plates and the screen gnds of the 
opposite of the pair of the circuit of each 
scue-of-two as shown m Figs 1 and 2 

In a symmetncal system such as that 
illustrated m Figs 1 and 2, when one of the 
tubes of the pair, say Tg, is blocked, the 
currents m Rg and Rg are the plate current 
and the screen current respectively of the 
tube T| In this state if the suppressor gnd 
is made negative by a pulse of the order of 
8 or 10 volts, the plate current of tube Tj 
15 cut off and aU the current goes to the 
screen gnd developmg a state of stable 
equihbnum As soon as the suppressor 
returns to zero potential, the system falls 
into a mode of ignition m which the tube T| 
IS blocked and the currents m Rg and Rg are 
the plate and screen currents respectively 
of tube Tg 

It IS obvious that only a negative pulse 
appbed to the supressor gnd of this pair 
tnps the circuit from one state of stable 
equihbnum to the other while the situation 
of the circuit is reversed by meansof " retenb- 
vity ” furnished by Rg, Rg and Cg After the 
pul^ IS over, if one of the tub^, say T^, is 
conducting and its mate is blocked, the 
current through Rg produces an additional 
negative bias on the control gnd of T| m 
excess of the bias furnished by the current 
through Rg which is common to both tubes 
This extra negative bias on the control gnd 
which lasts for a penod of t = (Rg + Rg). C, 
survives the tnggenng pulse m order to 
reverse the position of the state of stable 
equilibnum which has been brought forth 
by the pulse The transmission of the 
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successive pulses of negative potential repeat 
the process, producui^ in each plate alternate 
positive and negative potential changes. 
If these potential changes of either of the 
tubes of the pair is transmitted to a thyratron- 
operated mechanical recorder, which is 
aenutive only to positive pulses, the scaling 
action of the counting rate to half the value 
is accomplished 

The circuit is sensitive only to pulses of 
negative polarity and is unaffected by the 



PiQ 2 — ScALB-or-rwo , pluo<in type 


pulses of positive potential since they are 
absorbed by the electron current Because 
of this property which is unique, two or more 
units of scale-of'two may be ]omed together 
without the necessity of any coupling 
elements m order to have scalers of multiple- 
power-of-two Tlic smgle units such as the 
one shown in Fig 1 may be arranged side by 
side, connecting positive to positive, negative 
to negative and output to input to secure 
scaling action of liigner powers of two In 
this way scale-of-one thousand twenty-four, 
scale-of-two hundred fifty-six, scale-of-sixty- 
four, and scalc-of-sixtecn have been desimra 
and constructed for counting with nigh 
counting rate nuclear particles such as alpha 
particles, beta particles and gamma or 
X-photons One of the umts (scale-of-256) 
13 shown in Fig 3 

The construction of these scalers of higher* 

f }wers-of-two is simple and straightforward. 

he relative simphaty of the design and 
construction has been tested by |oining 
as many as fourteen units of scale-of-two 
to obtain a scaling ratio 1 16384 The 
construction of this scale-of-swteen thousand 
three hundred and eighty-four did not 
present any senous difficulty As the scaling 
IS mcreased, plate and gnd voltages and the 
circuit components, however, l»ve beomne 
more cnticu m value. 
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Fig 3 — Scale-of-256 , back view 

The interpolation of these scalers are 
effected by the neon lamp interpolation 
method which employs mmiature neon Lamp 
m each unit of scale-of-two of the multiple^ 
power-of-scale-of-two These lamps are 
connected through a suitable resistance 
across the plate of the second tube of each 
pair to the ground They are lit every 
time their coufded tubes are driven to non¬ 
conducting state and they correspond to the 
number of counts 1, 2, 4, 8, 16, 32, and so 
on The sum of numbers assigned to the 
neon lamps lit gives the numl^r of pulses 
scored over and above the number recorded 
by the mechanical counter The actual 
counts for a given run is the sum of pulses 
scored by the neon lamps ht and the counts 
recorded by the mechanical counter 

These scalers have a fairly high resolution 
A scale-of-two unit such as the one shown 
m Figs 1 and 2, with a few minor adjust¬ 


ments m the circuit components, is found 
to have a resolution of the order of ten 
microseconds The scaling units are efficient 
and sensitive and they, unlike most of 
the scalers desenbed in literature, are 
practically insensitive to external radio 
frequencies and other external disturbances, 
since the control gnds of the pentode vacuum 
tubes are kept at ground potential Henoe 
they do not require admtional screenmg 
arrangement even if glass pentode tubes are 
employed in the circuits 
The present designs are of the sunplest 
type and have proved stable and reliable, 
Each of the scaler units requires only one 
potential supply ( + 250 V., D C ) in addition 
to that of heating The units do not require 
battenes or auxiliary power supply for gnd 
bias They need no coupling valves or other 
complicated units Each scale-of-two unit 
IS very compact The instrument is light 
and hence easy to transport for outdoor or 
high altitude work. 

The authors are greatly indebted to Dr. 
Swami Jnanananda for his personal guidance 
and interest in the work 
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Studies m Possible Anti-malanals 
Part XIII—Biguamdo-aryl-arscmcals* 


A C ROY & P C GUHA 

Depariment of Organtc Chemtsiry Indian InsHMe of 
Science Bangalore 


A MiiM of blguanldo anenicalB lUTe bam 
prepared and weir phyalcal and chemical 
propartlea deacrltMd Some of the Mguanldo 
areonlc adds have been reduced to the correa 
ponding araeno derivattvea In order to atudp 
the elBttcy of thaae tiivalent arsenic com 
pounds as chemotherapeutic agents 

I N spite of intensive anti malarial therapy 
a percentage of cases of acute malana 
pairticularly of benign tertian and quar 
tan forms suffers from repeated relapses 
even for years The modem view about 
the mechanism of relapses^* is based upon 
the existence of the parasites in the hver 
According to this theory parasites m the 
blood may be destroyed by the action of 
qmnine atebnn etc the endothelial para 
sites which are resistant to the action of 
known dru^ survive and can agam cause an 
mfection of erythrocytes 
The only hopeful approach is to search 
for a new drug which can free the system 
from these resistant forms For this vanous 
synergy treatments have b^n advocated 
with organo metaUic compounds Antunony 
tartrate quimne with stovarsol Na cacody 
late etc have been used without much 
success Recently organo arsenicals have 

S am come into the field A good percentage 
cases of chronic malana has according to 
Goldman* been cured by a single mjection 
of Mapharside ( 3 ammo 4-hydroxy phenyl 
arsme oxide) 

Further studies of Sinton* showed that the 
intravenous mjection of sodium stovarsal 
(3 acetylammo 4 hydroxy phenyl arsonic 
acid) m benign tertian malana has produced 
a truecure in a number of cases Stewards* 
has suggested that a combination of qumme 
with Mapharside makes a more efficacious 
remedy tnan quinine alone Recently Bose* 
has shown that monkeys infected with a 
highly virulent strain of malana and having 


repeated relapses even after treatment with 
atebrm* could be permanently cured of the 
mfection by additional mjection of an 
arsenical drug and with tli^ sequence of 
treatment on relapamg cases of human 
malana* the results were very satisfactory 
Again Paludnn^^^ which is a substitute 
biguanide is said to be the least toxic and the 
most potent of all existmg anti malanals 
The above results suggest that it would 
be mterestmg and worth while to prepare 
new compounds in which there wiU a 
contmuation of the biguanide residue as also 
of arsenic acid and to study their anti malarial 
properties With this object m view a 
number of new biguanido arsenicals of type 
A have been synthesized (the pharmaco 
logical results wiM be published later on) 

rnh-c-nh-c-nh-^Va»=o 

NH Ah ''OH 

TYFB A 

R-H C,H, pCiCM^ /»MeOC,H 4 ^ CH. 

C,H 4 P AcNH C 4 H 4 etc 

It is now widely accepted by pharmaco 
logists'^ that pentavalent arsonic acid be 
comes therapeutically active only on reduc 
tion to the tnvalent state in the body In 
view of these observations some compounds 
of the type A have been reduced with 
h^phosphonis acid and potassium lod 
ide to the correspondmg arseno derivatives 
(tvjpe B) 

The yellow arseno compounds are fairly 
stable are practically msoluble in water and 
possess no definite meltmg pomts their 
hydrochlorides melt with decomposition 
Diazotized p arsanihc acid coupled readily 
with alkaline cyanoguanidine to give the 
tnazene compound whidi however could 
not be denitn^enatcd to the corresponding 


* A note on thu work has been published m Carr Set 1948 17 126 



ROY ft GUHA STUDIES IN POSSIBLE ANTl-MALARIALS 


RN H*C - N H-C-NH-^^-As «* As-^^" N H-C-N H-C-N HR 

NH NH NM 

Tt m 

Rnaryl radical 


^3ranoguanidophenyl arsonic acid by any 
of the existing methods** It seems, the 

K nee of negative groups like -ASO,H, 
STS denitrogenation (loc at, Bami“) 

Experimental 

^Arylbiguanidophcnyl arsonic acids (type 
A) have been synthesized by reacting 
cyanoguanidine and arylcyanoguanidines 
with excess of ^-arsanahe acid hydrochlonde 
m dilute alcohohe medium 1 he arsonic acids 
were separated out from the reaction mix¬ 
ture with dilute alkali and puniied Com¬ 
pounds No 1 and 10 ( Table I) were 
crystallized from a large volume of hot 
water, the others being insoluble m hot 
water and common organic solvents, were 
piinhed by precipitating with acid from 
alkaline solution They were soluble both 
m acids and in alkali and were colourless 
Sodium salts were prepared by dissolvmg 
the aads in mmimum quantity of dilute 
alkah and precipitating by absolute alcohol 
The separated sodium salts were crystallized 
from alcohol All the acids exceptmg No 
10 and their sodium salts con tamed water 
of crystallization and did not melt even at 


300®C Anhydrous compound No 3 was 
prepared by heatmg the sodium salt of 
N*-^ -chloro- phenyl -(N') - biguamdophenyl 

arsonic acid contammg 5 molecules of water 
of cmtallization at under vacuo 

for 5 hr 

Hypophosphonis acid was prepared by 
the method of Man“ 

p ^*-Di ( N*-^-arylbiguamdo) arseno- 

benzene (type B ) was prepared by reducing 
the corresponding pentav^ent arsonic acid 
compoimd with 3 per cent hypophosphonis 
acid and 3 per cent potassium Kxlide in an 
atmosphere of nitrogen at 40"-50®C After 
filtration and heatmg agam at 50®-55®C for 
2 hr, the arseno-compound separated out 
as a cake which was separated by filtration 
The precipitate was washed with 10 per cent 
caustic sc^ solution followed by 5 per cent 
warm caustic soda solution, water and 
alcohol All these operations were earned 
out m an atmosphere of carbon dioxide 
The hydrochlond^ of these compounds 
were prepared by heatmg with dilute hydro¬ 
chloric acid , on coolmg the hydrochlorides 
separated out and were recrystaUized from 
dilute alcohol 
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The compounds and the analyses are 
recorded in Tables I and II 
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Application of Dilatometry 
to Powder Metallurgy 

J H. ANDREW & G S TENDOLKAR 
UntvenUy of Sheffidd 


A modlAod horiaootal dUatomatcr liu bMa 
dw tg nwl and umnI to otiidy volnmo chantM of 
prMood ooppor powdtr apoclmma duitat 
■Mtlag. Tm chanctarladc of tho cumo 
■tacmlng tbo relotloiiolilp botwoon Unoor ox> 
poaoloa aad tomporaturo vary witli partlclo 
ala# aad cow parting praaanre. Peroaity and 
gaa abaorptloa ara tha two factora which 
iafluaaoa aapaaaloa la tha aarly atagaa of 
haatiag. SurCaea taaaloa la tha domlaatlag 
factor at high tampaiatura. 

L inear changes accompanying trans¬ 
formations m the soha state can be 
quantitatively measured with the help 
of a dilatometer In its sunplest 
form the dilatometer consists of a vertical 
silka tube, one end of which is closed, 
contamuig a small sihea rod which serves 
as a support for the test specimen The 
latter is a cylindrical rod about an inch m 
length In contact with the upper surface 
of the specimen is a silica rod extending 
through the top of a furnace m which the 
dilatometer is heated. The movement of 
the specimen relative to the contamer is 
mdicated on a dial gauge, which magnifies the 
disnlacement A thermocouple m contact 
witn the body of the specimen registers the 
temperature at the instant at whidi the 
reamng on the gauge is noted. 


Other types of mstruments, e g Chevenard 
dilatometer^, and devices which take advan¬ 
tage of the measurable change m capaaty 
of electrostatic condensers', when the dis¬ 
tance between the plates is altered, have been 
employed for measuring dimensional changes 
m solids subjected to beatmg The cathode- 
ray oscillograph has also been employed m 
dilatometry*. 

The technique of powder metallurgy 
involves first the compression of metal 
powder to the required shape, followed by 
heat treatment dunng which smtenng 
takes place It is during the latter process 
that changes m the properties of the pressed 
compact are brought about The compact 
und^oes expansion or cmitraction defiend- 
ing upon the compacting pressure, smtenng 
temperature, particle sue and furnace at- 
mosidiere A study of dimensional chanm 
in compacts during smtenng provides ^ 
formation on the process of sintering and 
the dilatometer has been employed by a few 
workers m such studies'**. 

Experimental 

Metal powder compacts mvanably undergo 
oxidatio n when heated m air even at 
low temperatures. It is necessary, therefore, 


244 ' 



ANDRFW ft TLNDOLKAH DILATOMETHY ft TOWUri? MFTAT 11 KGY 


that the dilatametcr should be so designed 
as to permit the heating of the test specimen 
m a neutral or leduang atmosphere It is 
more advantageous to use a horizontal 
dilatometer than a vertical one The powder 
compacts are of low strength and ire liable 
to l^d when heated m a vertical position 
under their own weight The dilatometer 
described m our studies ( Fig 1) consists 
of a refractory tube A A fitted at both ends 
with brass flanges B B piccene wax being 
at the joints to render them airtight 
The jomts are provided with water cooling 
cods M The flanges arc provided with 
connections C and D for circulating hydrogen 
or other gas A small copper tube soldered 
to one of the flanges facilitates thermocouple 
connections 

One side of the quartz tube is closed by a 
round brass wall W exactly fitting the face 
of the flange and supported on a small iing R 
fitted on the inside of the flange The 
contact faces of the flange and the brass wall 
are ground and greased and when placed m 
position they make a tight fit The second 
flange (fitted on the other end of the tube) 
IS closed with a bell jar H which rests on the 
face of the flange plasticine being used for 
the joint The test specimen S is kept 
inside the tube in the uniform temperature 
zone and rests between two silica tubes 
a platmum platinum rhodium thermocouple 
passing through one of them A small 
hole iV* in diameter and about half an mch 
m depth is carefully drilled along the length 
at one end of the specimen and the thermo 
couple is inserted into it so that the correct 
temperature of the specimen is indicated 
The thermocouple le^ L are taken out 


from the insidi of the tube through the 
outlet as shown in Fig 1 

Two compression springs (not shown m 
Fig 1 ) press the brass wall on to the 
flange tightly The silica rod is provided 
with a collar A light spring between the 
collar and another collar fitt^ to the brass 
rod of the flange assures that the specimen is 
all the while in contact with its accessories 
A Mercer dial gauge G on the end of the 
silica rod records the linear changes 

The pressed compact (3' long X 0 375' 
broad x 0 25' to 0 35' thick depending 
upon the compacting pressure used) when 
heated attains a tamj^crature of SOO^C in 
20 min 800 C in 32 min and 1 OOO^C in 
45 mm This heatmg rate is maintamed 
m all experiments 

Platinum platinum rhodium thermocouple 
IS rendered bnttle when heated m hydrogen 
and has to be annealed after each experiment 
The methol employed for annealing is to 
pass an electric current through it until the 
wires become white hot 

Single metal powders were used in these 
studies to avoid complications due to alloy 
ing when powder mixtures are heat treats 
Two grades of copper powder viz —200 
to —300 mesh and —325 mesh copper fine 
both prepared electrolytically and supplied by 
Powder MetaUur^ Lid were employed in 
these studies The specific surface of the 
former was 280 sq cm /gm while that of 
copper fines was 4 000 sq cm /gm 

Obaervatlotia 

The charactenstic dilatation curves of 
copper —200 to 300 mesh (Copper C) and 
copper fines {Copper h ) each pre^^ at 



A A refractory tube B-B braas flanges M cooUng coUs C and D hydrogen inlet and outlet 
T aoldered copper tubing W brass wall R supporting nng S test specimen L thermocouple 
leads G dial gauge N furnace and H beU jar 

FlO 1 — BzLI jam noUZOlTTAL DXLATOMBTU 
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25 and 45 tons per sq in are shown in Fig 2 
There ore three change points in the curves 
for both C25T and C45T (Copper C pressed 
at 25 toms and 45 tons respectively) The 
first straight line relaticmahip extends up to 
150“C for C25T and 125X for C45T The 
coeffiaents of linear expansion in these 
ranges are 16 5 x 10 -* per X and 16 76 x 
10 • per X respective^ Pure copper has 
approximately the same coefficient of expan 
Sion The second straight Ime relationship 
extends up to about 300X for C25T and 
up to 40(rC for C451 The coefficient of 
expansion is higher the actual values b eing 
approximately 18 x 10-* per X in both 
cases The thud straight hne relationship 
extends up to 600X for C25T and up to 
725X for C4ST In this range the co 
elfiaent decreases for C25T ( 17 9 x 10~* 
per X) but increases considerably for 
C45T (20 15 X 10 ® per X) 

Changes m the dilatation curves of Copper 
F25T and Copper F45T (copper —325 mesh 
pressed at 25 tons and 45 tons respectively) 
can also be similarly divided into three 
ranges These ranges and the corresponding 
coefficients of linear expansion are given 
in Table I 


TABLE 1 —CKArmiBNT OF LINBAB 

or OOPPBR powDBii oolfPAcnrs at 

TEMPUIATimB RANOU 

BXPANMON 

DVFBBBNT 

COPPBB tUl 

Coma F46T 

^BMr BANOS 

c 

--« 

COEPF C BUT 
or L NEAR 

TEHr BANOS 

C 

Cosrr c ent' 
or L NEAB 

•0-100 

100 SOU 

auo 400 

14 7 Xl0« 
17 00x10* 
10 SOxlU * 

to-im 

100 2M 

ArO OOO 

16 tSxlO 
t HSxi • 

16 1 xlO* 


Fig 2 shows that the temperature at which 
the shrinkage and expansion just balance each 
other IS higher for Copper C than for Copper 
F This tei^rature is about the same for 
Copper F25T and Copper F45T and it 
IS higher for C45T than for C25T When 
the temperature at which the overall contrac 
tion sets in is reached the specimen contracts 
very rapidly and the dial gauge runs out 
The dilatation curves are therefore not 
continued above this temperature 

Dlaeussloa 

A powder compact cannot be expected to 
expgra hke a metal rod and i( at any 
ten^mture the rate of contraction becomes 



Flo 2 — Hbatimo curves by the dilato* 

METRIC DETERMIMATIONS 


relatively more than the rate of expansion 
then m the absence of any other factor 
there should be an overall contraction instead 
of an expansion Other factors which 
should be taken mto consideration are 
(1) Adsorbed gases The amount of gas 
adsorbed is greater on fines than on coarse 
powers Trrebiatowski showed that the 
apparent surface of a copper powder made 
up of cubic prides 1 mm side is 067 
sq m /gm The true surface may be 100 
times this figure as shown by Bowden and 
Rideal* Assunung an adsorbed film of 
a gas one molecule thick the possible gas 
content would be 0 36 c c /gm as calculated 
by Trzebiatowski (2) Entrapped gases 
(sases may be entrapp^ dunng smtenng or 
tluy may get entrap^ as they are evolved 
when the temperature is latM The en 
trapped gases imect the volume of the spea 
men the expansion depending on the 
readmess with which tM gas escapes 
Recrystalhsation and grain growth mvolv 
ing iwuction m total surface also influence 
the evolution of gases 
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Taking all these factors into consideration, 
the observations may be interpreted as 
follows 

F%f%i Range — The coefficient of linear 
expansion for C25T and C45T m this range 
IS the same as that of the pure metal It is 
less for Copper F but increases with pressure 
The coefficients are closely related to 
porosity While heating the pores are 
gradually closed and, as the porosity of 
copper F is high (c 30 per cent), considerable 
expansion is taken in by the pores and the 
coefficient of expansion is, therefore, low 
Second Range — The coefficient of expan¬ 
sion m this range is higher than that in the 
first range In the case of Copper F, it is 
much more than that in the case of Copper C 
It IS true that the coefficient of linear ex¬ 
pansion of copper increases with tempera¬ 
ture, but this alone does not account for the 
large mcrease observed, especially m compacts 
of Copper F It is possible that the adsorbed 
gases evolved dunng the heating are partly 
re^nsiblc for the high value observ^ 
ihtrd Range — In this range the co¬ 
efficients decrease in all cases except m the 
case of C4ST It is probable that in this 
case the entrapped ^ases cannot escape 
readily as the inter-particle channels are more 
tightly closed than in C25T Also, in this 
range recrystallization and gram growth 
take place (as shown by microscopic exami¬ 
nation ), resulting in a reduction in the total 
surface More gas would be evolved and 
this would also affect the expansion. 

This effect is not noticeable m the case of 
Copper F4ST as the porosity is still quite 
high (about 40 per cent) and is uniform 
throughout the specimen 
The mam difference observed m the curves 
of powders Copper C and Copper F is at the 
bends In the case of Copper F the bends 
are rather shaip 

The nature of the force which bnngs about 
shnnka^ can be well understood by study¬ 
ing a ^gle powder particle heated to dif¬ 
ferent temperatures In Fig. 3 are represented 
the changes which the ps^icle suffers when 
heated to 875®, 950® and 1,000®C m succes¬ 
sion. A close examination shows that the 
particle shnnks and the edge gets rounded 
as the temperature mcreases. The force 
which brings about shnnkage, and conse¬ 
quent diminution of surface, is akin to the 
surface tension. The mward pull on the 
atoms at the surface is due to cohesion as a 



A, original particle , B, heated to 875^ . C, heated 
to 9M°C , and D, heated to 1,000°C 

Fio 3 — Shrinkagk op a particle when heated 
TO different temperatures (X 75). 

result of which the surface has a free enam. 
The effects of free energy or surface tension 
are not manifested m changes of form in 
solids except when the mobility is sufficient 
for the atoms to move as, for instance, at 
high temperatures 

The particles of a powder, on account of 
their high irregular surface, possess surface 
energy, and this would be naturally more 
for tae particles than for coarse ones. It 
must be noted that the photographs refer 
to a coarse powder in —40 +100 range. 
The particles in this range can be handlra 
fairly easily The effect of temperature on 
very fine particles must be more pronounced 
Thus it IS safe to assume that the coales¬ 
cence force IS the effect of surface tension and 
the high surface tension of fines accounts for 
the greater shnnkage (and hence sharp bends 
in the curve) observed m Copper Fcompacts. 
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Chemical Exammation of Castor Oil Gel—Part I 


MAHARAJA M BHASIN J S AGGARWAL & 
M R VERMA (in part) 

National Chemteal Laboratory Poona 


Qattor oil gel la the nldmate product the 
proloaged heat treatment of castor oil About 
40 per cent of It la aotuhle In common organic 
aolTttnta The aoluble and the laaoluble por 
ona were oonTOrted Into their methyl eaters 
and sohjectod to vacuum distillation From 
the anabrala of the methyl estera It has been 
ascertained that about 75 per cent of the In 
soluble portion la composed of a mixture of 
dl and tri carboxylic acids 


C ASTOR oil gel resulting from prolonged 
heat treatment of castor oil is m 
soluble m common organic solvents 
and at present it has few industrial 
uses With a view to findmg some appli 
cations for this product a det^ed examina 
tion of the gel has been undertaken 
The principal change occurring during the 
heating of castor oil is the dehydration of 
ncmolcic acid chains leading to the forma 
tion of glycendcs of 9 II and 9 12 Imoleic 
acids Further heating results m poly 
merusation and in the formation of the 
glycendes of dimenzed linoleic acid and its 
isomers The investigations of Petit^ and 
Champtior and Petit* have established the 
cvclohexemc or hydro aromatic nature of 
the dimenc fatty acids Bradley and Johns 
ton* have indicated the possibility of the 
formation also of a small amount of tinner 
As long as cyclization reactions occur withm 
rather than between the fatty acid mole 
cules or ly the functional groups are affected 
without any increase m molecular weight 


The next stage accordmg to Rossman* is 
probably the cyclization of laige polymer 
molecules by intramolecular reacUon le^ng 
to gelation* Flory s theory* of gel formation 
assumes the formation of an intricate net 
work of a large number of molecules formed 
exclusively by mtermolecular reactions 
Bradley s theory^ on the other hand 
suggests that tht gel state is due to a mecha 
nically interlmked mesh of cyclized polymer 
molecules of limited size Accordmg to this 
view some mtramolecular reactions as well 
as pol 3 m[ienzation is essential for gelation and 
formation of insoluble and infusible forms 
Sinular views are held by Fanner* 

The possibility of the existence of mono 
menc fractions in the gel is not excluded m 
the above theones Bradley and Pfann* 
have isolated monomenc fractions to the 
extent of 24 3 per cent from the hydrolysates 
of the msoluble gel obtained during the heat 
treatment of a mixture of oiticica and 
sardme oils Bradley and Johnston^* also 
postulated the existence of cyclic monomers 
due to thermal decomposition of Imoleic 
acid and oleic aad chains during gelation 
The castor oil gel used in tiie present 
mvestigation was prepared from fresh medi 
cmal castor oil of low acid value The oil 
was heated at 280^ 300'’C m an air bath 
50 c c samples of the heated oil were taken 
out after every 3 hr and their physical and 
chemical characteristics were detenmned 
The results obtamed are given m Table I 


TABLB 1 

Om a UAL o L SAMr u tarh Ama 


gr 4<rC 

VioM tv 40 C cent itokei 

JM Inilexp UC 

0 MOS 

8 hr 

0 0467 

6 hr 

0 0424 

0 hr 

0 0534 

11 hr 

(teat bolon 
gal formatlaii 

0 0607 

280 1 

106 6 

SlO 0 

41IR 8 

6670 1 

1 478 

1 476 

1 4606 

1 4840 

1 4646 

Aad vnl 

I 08 

11 87 

16 61 

25 44 

10 87 

Sap val 

lof Ttl iVfja 

lod va (WoWn B) 

181 4 

107 S 

206 2 

228 0 

200 0 

88 0 

00 26 

lU a 

106 8 

106 6 

n 0 

100 6 

114 6 

lit 0 

112 4 

n ana val ( BD a and Jonaa 

14 A 

26 6 

80 4 

12 0 

11 8 

Aoatyl val 

140 6 

126 6 

60 00 

G#hi8 takw 

pbea 
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BHASm 9i td CHEMICAL EXAMIKATIOM OP CASTOR OIL 0£L 


Hie molecular weight of the oil after 
heating for 11 hr (Just before gelation) 
was 1,144 as determined by Rast's camphor 
meth(^ 

1 Solvent Extraction of the Gel — The 
smbic phase from the brownish-yellow gel 
was removed by grinding and refluxing with 
two solvent mixtures A and B, Altering the 
solution and repeating the treatment till 
no more soluble portion could be extracted 
The collected extracts were combined, freed 
from solvent and dried to constant weights 
tn vacuo The yields and characteristics 
of the soluble fractions are given tn Table II 


TABLE 11 


Petrol rtheb 
(R r 40" 6(r C) 

1 FART +ACR 
TONK S FARTt 

(A) 


Bbmckmic 

1 PART + ETHYL 
ALCOHOL 
1 PART 

(B) 


Yl«ld of Roluble fraction, % 
Sp gr, 40"C 

vUcotltT. 4a"C (eenilatukei) 
Ref lodn, 

Add vaL 
Sap. val 

vaL (Wil«) 

lod vrL (Wobuni B) 

Acetyl VrL 

Otane vaL (Bllla and Jonea) 
UoL wt (Hut's metbod) 


30 8 
0 0825 
2641 4 
1 478 
64 a 
230 fi 
64 G 
66 0 
84 7 
Ifi t 
650 4 


41 2 
U 0835 
2601 8 
1 470 

63 4 
280 6 

64 4 
66 8 
84 5 
14 8 

654 8 


The solvents were removed from the 
extracted ^el by heating tM vacuo at lOOX 
The saponiAcation value of the 2 samples of 
the gel were 260 0 and 257 5 respectively 
2 Methyl Esters of Soluble 6* Insoluble 
Fractions — 200 gm of extracted (solvent 
mixture B ) gel were refluxed for 4 hr with 
alcoholic potash and, after sepiarating the 
unsapxiniAable fraction from the hydrolysate 
by ether extraction, the free acids were 
freed by acidification with sulphunc acid, 
extracted with ether and dried at 120X 
They were converted to their methyl esters 
and the polymerized esters were separated 
from the unpxilymenzed fractions by distilla¬ 
tion under reduced pressures A known 
Quantity of esters was subjected to vacuum 
^tillation and the esters volatilizing at 
1 mm piressure were collected The methyl 
esters of the soluble fraction of the gel and 
of the oil heated up to the pomt of elation 
were also sep>arated as above. For the sake 
of comjianson the methyl esters of the 
original castor oil were also similarly treated 
Hie yields and char^tcnstics of the different 
esters are given m Table III 


Fractkmatloii of Polymers 

For the fractionation of the residual methyl 
esters of the soluble and insoluble piarts of 
the gel and those of castor oil heated to the 
px>mt of gelation, the solvent segregation 
method^^, recommended by Bradley and 
Bernstein, was adopted** 

103 gm of the esters dissolved m 50 c c. 
benzene were shaken up mto 200 c c. of 
1 1 mixture of acetone and 99 5 per cent 
methyl alcohol in a separating funnel Water 
was added till opalescence appieared and the 
mixture set aside till the semration of the 
two la}rers was complete. The lower layer 
was drawn off The residual fraction was 
freed from solvent by distiUation in vacuo 
This was fraction 1 Three further fractions 
were obtained by successive additions of 
water to the solution From the final liquid 
the last fraction was obtained after complete 
removal of the solvent The physical and 
chemical characteristics of the fractions 
from the different methyl esters are given 
in Table IV 

Discussion 

When castor oil is heated at 280°-300®C, 
Its specific gravity, viscosity and refrac¬ 
tive index decrease in the mitial stages fol¬ 
lowed by an increase, while the acid, sapioni- 
fication, iodine and diene values follow 
a reverse order Determination of these 
values has been followed up to the gelation 
3t^e 

The molecular weight of the oil heated 
to the gelation px>mt is 1,144 Bradley and 
Pfann*, however, on the presumption that 
8 molecules of hnoleic acid glycende are 
interlinked, estimated that the molecular 
weight of the gel obtamed from a mixture 
of oiticica and sardme oil is 7,317 But 
some intramolecular reaction along with 
polymerization is essential for gelation to the 
insoluble and mfusible form 

A study of the charactenstics of the 
methyl esters of the ongmal castor oil, of 
od heated to the gelation point and of the 
two fractions of the gel lead to the following 
observations 

1. The piercentage of methyl esters which 
can be recovered by distillation at 1 mm 
pressure at 260°C decrease m the following 
order ongmal castor oil, castor oil just 
before gelation, soluble px>rtion of the gel 
and insoluble portion of the gel The 
distillates arc of low molecular weight. . 
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2 The molecular weights of the residual 
methyl esters m all cases vary between 
551 6 and 580 3 When the residual fractions 
of the methyl esters are fractionated the 
solvent segreration method a regular grada 
tion m the characteristics is observed The 
molecular weights correspond nearly to that 
of the dimer of linoleic aad m all cases 

3 The number of double bonds per 
molecule calculated from Wijs lodme values 
for residual esters just before gelation is 2 
while for that of the soluble and insoluble 
fractions of the gel is nearly 1 5 The latter 
value may be due to the presence of esters 
of dienic and mono olefimc acids 

4 The basicity values of the aads of 
vanous fractions show that whereas the 
acids of the residual methyl esters segre 
gated from the castor oil just before gelation 
and those of the soluble portion of the gel 
showed a basiaty of 2 similar fractions 
from the msoluble portion of the gel give 
values varying from 2 25 to 2 43 mdicatmg 
them to be the mixtures of dicarboxyhc and 
tricarboxylic acids Smee the molecular 
weight of the fraction is below 586 4 the 
formation of any tnmer of linoleic aad is 
ruled out The presence of some tncarboxy 
he acid can presumably be therefore ex 
plamed on the scission and reunion of alkyl 
chams in different molecules of the dimer m 
glycendes 

5 The hydrolysed product of the castor 
oil gel may advantageously be used for the 
preparation of elastomers and higher poly 
mtrs after condensmg with glycols and other 
polyhydne alcohols The hydrol}rsed mate 
nal either as such or after modification 
with drying oils may be used as a coating 
composition The di and tnvalent salts 
of the hydrolysate have already given 
satisfactory results as substitutes for ester 
gum and oil varnishes and as solvent lacquers 
Work on the hydrolysis of castor od gel 
under steam pressure is m progress 
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Extraction of Germanium from Sphalerite 
Collected from Nepal —Part I 

R. K DUTTA & S N BOSE 
University College of Science, Calcutta 


A method for the extraction of termaniiun 
frqoi the magnetic fraction of me mineral 
eplialerltr haa been deecrlbed The fractlmi 
which le ehown to be magnetite contalna 0 24 
^er cent germanium 


I N a previous communication^, we des- 
enb^ a magnetic fraction of the mineral 
sphalente collected from Nepal On 
chemical analysis, this fraction was 
found to be mamly ferric oxide with a 
coating of ferrous sulphide It contains 
germanium to the extent of 0 24 per cent 
That the mineral is magnetite has also been 
confirmed by X-ray analysis Coal ash, 
euxenite and some specimens of zme blende 
are known to contain germanium in small 
quantities, but its association with magnetite 
has not been reported 

Experimental 

Analysts of the Mineral — The spectro¬ 
gram revealed the existence of iron, silicon, 
tead (trace) and germanium 
Teiii Iron — A weighed amount of finely 
powdered mineral was dissolved in 1 1 
oydrochlonc aod and the total iron 
estimated by titration with potassium di- 
chromate alter reduction with stannous 
chloride 

Sthea was estimated by the usual method, 
and the value verified by determmiim the 
loss in weight by treatment with hydrofluoric 
add. 


Sulphur — The mineral was decomposed 
mth sodium peroxide and the sulphur 
estimated as barium sulpliate 

Ferrous iron was estimated by decom¬ 
posing the mmeral with 5 c c of concentrated 
hydrwhlonc acid and 10 c c of hydrofluonc 
acid m an atmosphere of carbon dioxide, 
and subsequent titration with potassium 
dichromate usmg diphenylanune sulphonate 
as mdicator 

Germanium — Of the various methods 
known for the estimation of germanium*^, 
Orliac’s colonmetnc method* with slight 
modification was found to be the most 
convenient A weighed amount of the 
mineral was carefully roasted at 500**C in 
an electric furnace and transferred to an 
all-glass distillation apparatus 40 cc of 
1 1 hydrochloric aad were added and the 
flask gently heated m a current of air. The 
distillate was collected m a flask contaming 
dilute caustic soda solution and a drop of 
phenolphthalem mdicator solution After 
the distillation was complete, the solution 
was aadified with dilute h)rdrochlonc aad 
and the volume made up to 100 c.c. To 
10 cc of this solution, 1 cc. ammonium 
molybdate solution (9 per cent) and 10 c.c. 
of alkalme potassium stannite solution 
contaming 5 gm. of hydrated stannous 
chloride and 300 of potassium hydroxide 
per htre were amled and the total vtrimne 
made up to 40 cc A senes of standard 
solutions of gemumkan tetrachloride were 
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no 1 — X-RAY POWDER DIAGRAM OF THE NON-MAQNBTIC PORTION FROM THE MINERAL 8PUALBR1TE 


prepared and the same volume of ammonium 
molybdate and alkaline stannite were added 
and the total volume in each case made up 
to 40 c c After an interval of 5 nun the 
tranamittancies of the solutions were deter- 
mmed m a Lumetron photo-electnc colon- 
meter, usmg 440 m(ji filter, and a standard 
graph was constructed From this graph 
germanium m the mmeral was found to be 
0 24 per cent 

The results of the anal}^ are tabulated 
below 


ToUl iron 

% 

60 6 


66 8S 

Femnu iron 

SS 1 

27 02 

Solpbor 

1 10 

FeS 

3 27 

SOloa 

S 16 

SIO. 

G4>0| 

2 16 

Gwmaainm 

0 24 

0 84 




oToT 


The mineral is apparently magnetite with 
a coatmg of ferrous sulphide, llus has now 
be«i confirmed by X-ray powder diamm 
kmdly supphed by Mons Pierre Urbain, 
Director, Hydrological Institute, Sorbonne, 
Pans The rontgenogram is reproduced m 
Fig 1 

EsUracHon of Germanium Dtoxtde — None 
of the methods employed by Wmkler 
for the' extraction of germanium from 
Aigyrodite was adopted, as the associated 
ekraentSiiyP thif mineral are quite different 
from those m Argyrodite After various 
trials the final procedure adopted was based 
Ujpon the volatihty of germamum tetra- 
cblonde* and is an elaboration of the proce* 
dure described by i Buchanan*. 

160 gm of the finely powdered mineral 
were roasted m an electnc mufiQe at about 
S50X for 12 hr when all the sulphide was 
cmiverted to sulphate and oxide The 
roast ore was transferred to an alt-glass 
Claisen flask. 400 cx of P 1 hydroemone 
acid were added and germanium tetrachlo¬ 
ride dlstflled off m a current of hydruchlonc 
aad 'gas till tbt volume is reduc^ to one- 


fourth This distillation was repeated with 
further additions of hydrochlonc acid A 
rapid stream of hydrogen sulphide gas was 
then passed through the distillate for about 
15 min when a milky precipitate of 
germanium disulphide was obtamed (for 
complete precipitation, the aad stren^h 
was maintamed at 4N to 6N by the addition 
of concentrated hydrochloric aad) The 
mixture was set aside in a stoppered bottle 
for 48 hr, the sulphide separated by 
filtration and washed with 6N sulphunc aad 
saturated with hydr<^^ sulphide till it was 
free from chlonde l^e preapitate on the 
filter paper was treated with aqueous ammonia 
(about 8N ) and the filtrate collected The 
germanium disulphide was thus obtamed 
as the thio-salt Tlie filtrate was evaporated, 
hydrogen peroxide added and ag^ eva¬ 
porate to dryness The dned mass was 
carefully heate to remove ammonium sul¬ 
phate completely, transfer!^ to a cruable 
With water, evaporated and finally ignited 
to germamum dioxide at 600°C. Tlie yield 
was 330 mg 

The spectrum of germamum dioxide thus 
obtamed reveals the existence of traces of 
iron, lead, phosphorus (imparities from the 
hydrogen peroxide used). 
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Factors Affecting the Properties of 
Typical Zircon Porcelain—Part I 


S B ROY 

CetUral Glass & Ceramic Research InsltliUe, CalcuUa 


Lime la a uaeful flux tnslrcon txMtlee,whether 
It Is added ae calcium- ajroconlum alUcate, 
wtilttiig or woIlaatofUte Theae fluxea either 
Individually’ or In comblnadona do not 
markedly Influence the maturind character- 
latico and fired propertie a of ti^ical sircon 
jlSlrcelaln bodlea proceaaed by the dry-preaa 
mediod. The forming preaaure rather than 
the preaaii^ technique la important in the 
control of nred denalty. All the three fluxea 
are aultable, when ua^ individually, fbr the 
production of earthcfiware and aemi-vitreoua 
MUea. 


A n appreciable amount of work^*^ has 
already been done on zircon porce- 
1 am compositions and useful fluxes 
such as whiting and calcium-zirco- 
mum silicate m zixx^n porcelains have also 
been mvestirated m this laboratory by 
previous woAers* The present investi^- 
tion was undertaken to study the relative 
ments of different methods of incorporatmg 
the alkaline earth fluxes in t>^ical zircon 
porcelain compositions* 

Ezparimantal 

The raw bodies were so compounded that 
the fired body composition in each case was 
as follows 


Weight per cent Composition 

0 / 


2 SiO, 

/o 

19 

ZfOfi 

SiOy 

72 

CaO 


9 

100 

Dtv%d%ng by ihe 
WetgUs 

Respective MoUatlar 

AI,0„ 2 SiO, 

19/222 

0 09 mol 

ZiO„ SiO, 

72/182'9 

0 39 mol 

CaO 

9/56 

0 16 mol 
0 ^ oiol 


Hence, mol per cent composition of the 
body was, in each case, as follows 


A1,0,. 

2 SiO, 

0 09 X 100 
064 

» 14 

ZrO,. 

SiO, 

0 39 X 100 
064 

=1 61 



016 X 100 


CaO 


0'64 

>= 25 


Mol per cent composition of fluxes in 
various raw bodies is indicated in Fig 1, 
and the composition of the raw body is 
calculated as follows Each mol of calcium- 
zirconium sihcate supphes a mol of CaO 
and a corresponding mol of ZrO|, SiO| 
This was taken mto consideration and the 
proper adjustment made when adding zir¬ 
con to the body Wherever woUastonite 
was used as a source of CaO, it provided a 
corresponding mol of SiO^ This amount 

WHITINQ 



Fig 1 - Mol per cent composition ov fluxes 

IH RAW BODIKS. 
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of silica provided by woUastonite was 
considered as excess sdica in that particular 
body and it was not taken into account indien 
adjusting the molecular composition of the 
Ixxly In makmg these ccdculations the 
theoretical and not the actual molecular 
weights of the raw materials were used 

"^e following raw materials were used 

1 MtlUdZtrccH {Titaniuin& Alloy Manufg 
Co Niogra falls New York) 


Analysts 

% 


ZrO, 

643 

SiO, 

35 0 

Others 

07 

TiO, 

0 1 

Fe,0, 

0 05 

Reported fineness 

0 1 retimed on 
325 mesh 

Determined fineness 

0 27 retained on 
325 mesh 

2 Calcium Zirconium Silicale (Titanium & 

Alloy Manufg Co Niagra I alls New York) 
Analysts 

ZK), 

a 

SiO, 

26 

CaO 

22 

Reported fineness 

0 1 on 325 mesh 

tMermined fineness 

0 19on325 mesh 


3 Florida Kaoltn {Edgar Plasltc Kaolin 
Co Mdmhen N f) 


TiO, 

Med 

SiO. 

KNaO 
Ignition loss 


Atudysts 

% 

36 75 
080 
015 
018 
020 
46 95 
024 
14 95 


4 'Whittng (Colitmbus Denial Manufg Co 
Cokmlm, Ohto) 



Analysts 

% 
98 5 
05 
08 
01 
01 


5 WMastomU — CaO 5t0| (Foote Mtna 
ral Co Phtladelplua Pa) 


Analysts 


SiO, 

AlfOs 

CaO 


Fe,0, 

Observed fineness 


% 

49 8 
27 
465 
1 1 

14 0 retained 


on 200 mesh (mainly 
coarse red sand) ground 
to pass through 200 medi 
by wet grinding before 
bemg us^ 

The compositions of the raw bodies are 
given in Table I The body in each case 
was prepared by wet ball mil^g and drying 
m a steam heated drier (temperature 60X ; 
and subsequently pulverised in a Braun 
disc pulverizer avoiding excessive fines 
The test specimens were formed by dry 
pressing m a steel die at 4 000 p s i using a 
manually operated Carver laboratory press 
7 per cent by weight of a 5 per cent dextrine 
solution was used as the binder m preparing 
the pressmg batch Discs 2' in dia 
(3 sq in in area) and approximately 
J* thick were prepared for the vitnfication 
studies The followmg bar spccunens were 
prepared for those bo^es (three end mem 
bers of the tn axial i e Nos 1 23 and 28) 


ooMPoamoN in pxrobntaob by 


ON 1 BOD1 
WXiOHT 


Body 

ZiiroM 

F OB DA 

Wn T MO 

Ca Zr 

Woi^ 

No 

•• 

KAOLIK 

% 

SIQ. 


1 

04 0 

90 0 

14 ft 

0 0 

oV 

8 

00 1 

81 8 

11 7 

7 0 

0 0 

S 

02 8 

21 0 

11 0 

8 r 

1 7 

4 

04 8 

81 8 

11 0 

0 0 

3 4 

A 

M 4 

81 5 

S 0 

14 0 

0 0 

e 

R8 R 

81 1 

8 8 

7 0 

8 4 

7 

04 0 

80 7 

8 7 

0 0 

0 7 

8 

GO 0 

21 7 

0 0 

81 0 

00 

fi 

OG 0 

81 2 

0 0 

14 0 

8 4 

30 

57 4 

81 i 

0 0 

10 9 

ft 1 

11 

00 A 

21 0 

ft 0 

7 0 

0 8 

12 

08 7 

80 0 

0 8 

0 0 

10 0 

18 

07 1 

21 4 

4 8 

JO 0 

0 8 

14 

05 0 

81 8 

4 4 

14 0 

0 1 

lA 

7 9 

81 1 

4 4 

10 ft 

0 8 

10 

45 8 

88 0 

8 1 

SO 8 

00 

17 

OO 4 

81 0 

a 0 

81 0 

8 5 

18 

00 0 

81 8 

8 0 

14 0 

0 8 

10 

00 8 

SO 0 

8 0 

0 0 

10 1 

90 

08 4 

80 ft 

8 8 

0 0 

18 a 

21 

45 0 

81 0 

1 ft 

88 0 

1 8 

U 

01 8 

80 7 

1 4 

8 r 

18 8 

88 

40 0 

SS 4 

0 0 

•7 1 

00 

84 

40 0 

81 0 

0 

80 0 

8 0 

If 

00 8 

81 ft 

0 0 

SI 4 

7 0 

W 

04 7 

81 8 

0 0 

14 0 

10 8 

87 

00 0 

20 S 

0 0 

7 0 

18 8 

88 

08 1 

808 

0 0 

0 0 

10 4 



ROY PROPERTIES OP TYPICAL ZIRCON PORCELAIN 


included in the final study of fired pro¬ 
perties 

12 speamens, each of 5'xl'xi\ for 
the determination of the following (a) total 
shrinkage and fired transverse str^gth, 
(b) warpage during finng. (c) fired trans- 
lucency and broken bars were employed for 
bulk and apparent specific ^vity and 
^ cent aoMrption 2 specimens, each 
5' X K X 1J', were prepared for the determina¬ 
tion of the coefficient of thermal expansion 
The specimens for the determination of 
the fired translucency were wedge shaped 
( 0-J' ) with a " chpper *' abrasive wheel 
The test pieces were dned m a steam- 
heated drier ( 60^C) and subsequently fired 
m a muffle type electnc glober kiln The 
temperature was increased at the rate of 
350®F. per hour to within 2 cones of the 
ultimate end point 

A soaking period of 3-4 lir was allowed 
Water absorption tests were conducted 
m the conventional way and per cent ab¬ 
sorption was considered as the entenon of 
the progress of vitrification 
The shrinkages were determined as follows 

Per cent total shnnkage = 

Formed length — fired length ™ 
Formed length 

A Dillon testing machine was used for the 
determination of fired transverse strength 


Translucency was determined by sliding 
a wedge-shaped test piece from the thickest 
to the thinnest end over a narrow sht tn the 
cover of a box containing a fiO-vratt Maxda 
lamp The thickest cross-section (measured 
to an accuracy of 0*001') of the specimen 
where the slit was just viable was reported 
as the translucency value An average of 
4 measurements, using 2 specimens, is 
reMrted 

^e thermal exp>ansion determinations 
were made in a fu^ quartz tube dilato- 
meter desired by the U S Bureau of 
Standards m which tlie expansion of the 
test bar (S' x 1' X i') is measured by an 
Ames did graduated to 0 001' 

Discussion 

EffeU of Flux Sdeciion on Malunng 
Characiertsiics — The results of the effect 
of flux selection upon the maturing charac¬ 
teristics of the vanous bodies are presented 
in Tabic II It is evident from Table II 
that the vitrification range was m no case 
greater than one Orton cone which is shorter 
than that preferred for commercial firing. 
The use of the fluxes, individually or m 
vanous combinations, does not show any 
difference in influencing the matunng cha- 
ractenstics of vitreous bodies, the effect 
was somewhat more pronounced m porous 
bodies 


TABLE n—smer or wnm bbleotioni per obnt absorption vs. rmiNO oones 
Body No Fiimo comm 
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Table II, when considered with reference 
to Fig. 1, indicates that all the three flaxes, 
when us^ individually, are suitable for the 
production of earthenware and semi-vitreous 
bodies llie absorption figures of bodies 

I , 23 and 28 at cones 9,10 and 12 show that 
at these temperatures calcium-sircomum 
sihcate is more effective as a flux than the 
other two It is also clear that for any 
temperature below the p>omt of vitnfication, 
a combination of whiting and calcium- 
ziTComum sihcate or of vmllastonite and 
calcium-zirconium silicate yields a consider¬ 
ably greater fired density than a combina¬ 
tion of whitmg and woUastonite. The in¬ 
creased activity of calcium-zirconium sihcate 
is further evidenced by the temperature 
vs absorption data for the bodies 4, 7, 12, 
20 and 28 on the one hand and 3, 6, 9, 10, 

II, 13, 14, 15, 17, 18, 19, 21 and 22 on the 
other The gradual increase m the pro¬ 
portion of cakmm-zircomum sihcate m the 
body results in mcreased fired density 

Fig 2 shows the progress of vitrification 
of the three end members of the senes and 
curve A shows that at low temperatures 
whiting bodies are somewhat more porous 
than the other two . this is evidently due to 
the evolution of CO* from whiting m the 
earlier stages of firing It is further evident 
that whiting is not a suitable flux for vitreous 
(0-0'5 per cent absorption) bodies, or 



A, 1 whiting, B, 23 Ca-Zr sihcate, C, 28 
wollaatonite 

Fw 2 —Firing curvbs for bouv Nos. 1, 23 
AND 28 


earthenware bodies in the region of 10-12 
per cent absorption, even thou^ it may be 
satisfactorily used for porous bodies in the 
region of 15-18 per cent absorptim, or 
semi-vitreous bodies m the region of 0 5-7 
per cent absorption Curve B similarly 
mdicates that calpum-zircomum silicate 
15 not smtable m the region of 0-0*5 per cent, 
5-10 per cent or 10-12 per cent absorption, 
while curve C indicates the suitabihty of 
woUastonite for earthenware (10-12 per 
cent) and semi-vitreous (5-7 per cent | 
bodies The typical one cone (Orton) 
vitnfication range for vitreous bo^es was 
observed in each case 
Effect of Flux Selection on Fired Pro- 
perixes — Data presented m Table III show 
that aU the three representative bodies 
were markedly deficient in fired transverse 
strength as compared to 20,000-25,OQO 
p s 1 . for commerci^ zircon porcelains whidi 
IS possibly due to the dry-press method of 
forming A later study by the author 
(to be published later) revealed that the 
conventional wet processes of fabncation 
mcludmg casting and extrusion highly un¬ 
proved the transverse strength 


TABLE ni —Emcrr or flux axLBOTioN on 

riRED PROTBRTnS OP PORCELAIN BOOIEB* 


Body No 


f- 

1 as 

1 Firing Goaa IP IP 

a Per emt flxnd abiorptloa 0 071 U 078 
S. Flral truuverifl ttnogth 14588 13570 

In lb. par tq inch 

4 Bulk «pMflc gravity 8 M $ 85 

5. Appnrtnt apedfle gravity 9 80 S 87 

8. Per cent total ihrinkaga 18 68 18 71 

7 Fired warpage repraaeolad 0 001 0 088 

In Inch per Inch 

a Tranaloceiicy In inohea 0 14S 0 180 

0 CoeflieieDt ol tbemal wpan 4 88 4 01 

•loo X 10-* 


18* 

0 010 
14005 

8 88 
8 68 

10 06 ^^^ 
0 ooa^ 

0 185 
4 80 


* Body Na I — uaing whiting aa the Sox. 

Body Na 88 — uaing caldum alrcaaliun alUeata M the 6iiz> 
Body Na 88 ~ vaing wollaatonite aa the flux. 


It IS quite possible that the other pro¬ 
perties studied here are also affectol by the 
method of forming, but to a lesser degree. 

With the exception of colour, the effect 
upon the fired properties is ahnost the same 
for all the three fluxes The fired colour was 
white for body 23, h^t cream for 28 and 
dark cream for 1 Dependmg upon the 
usage of the finished product, the differenoes 
m the fired colour might be important m 
the sdection of the flux. 




ROV PROPERTIES OF TYPICAL ZIRCON PORCELAIN 


Eff€€i of Different l^csstng Techniques & 
Forming Pressures — This phase of the study 
was initiated because previous experience of 
the author indicated that friction of the die 
at the edf^ of the specimens resulted in 
somewhat local porosity It was, therefore, 
expected that pre-densing at the edges of 
the pressing batch and/or the apphcation of 
two or more pressure cycles might give 
uniformity m the density of the fired homes 
Table IV shows that an increase in forming 
pressure up to 6,000 p s i results in gradually 
decreased porosity This effect is, however, 
relatively ^ht for the increase from 3,000 to 
4,000 psi but quite appreciable for in¬ 
creases from 4,000 to 5,000 and 5,000 to 
6,000 p s 1 There appears to be no advantage 
in increasing the pressure beyond 6,000 

f > S.1 It is also interesting to note that the 
orming pressure rather than the pressing 
technique is important in the control of 
fired density Pre-densing at the edges of 
the luessing batch, which would normally 
be expected to be beneficial apparently, had 
no significant effect. 
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Flo 3 — Epfbct op forming pressuu om naxD 
ABSORPTION , BODY NO 23. DRY FRB88BD. CONS 12* 

Gone lue Ions 

Lime (CaO) is a useful fiux in urcon 
porcelain bodira whether it is added as 
calcium zirconium silicate, as whiting or as 
wollastomte As r^ards the matunng range, 
however, none of the fluxes are of any 
outstanding merit for the development of 
vitreous zircon porcelains processed by the 
dry-press method The effect of flux selec¬ 
tion IS more pronounced in porous rather 
than in vitnfied bodies Calciufn-zirconium 
sihcate is more effective as a flux than 
whiting or wollastomte These fluxes are 
more effective individually than in combina¬ 
tions 

In the dry-press method of forming, an 
mcrease in formmg pressure results 'm 
decreased porosity (the optimum effect 
being obtained at 6,000 p s i) The forming 
pressure rather than the pressing technique 
IS unportant in the control of fired density. 

But for the fired colour, flux selection has 
no appreciable effect upon the fired proper¬ 
ties of zircon porcelauis. 

Compared to commercial zircon porcelains, 
these txdies were markedly de&cieni m 
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transverse strenrth This dehcioicy has been 
attnbuted mainly to the method of formmg 
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Letters to the Editor 


SEARCH FOR MIGROFOSSILS IN 
THE NEOBOLUS SHALES OF THE 
SALT RANGE, PUNJAB 

Prof B. Sahmi and his collaborators 
have found remains of vascular plants m 
the rock sample of the Saline Senes and on 
this evidence have assigned to it an Eocene 
age This observation has been confirmed 
by A K Ghosh^ and his co-workers at 
Calcutta Ghosh and his associates have 
also examined beds overlying the Sahne 
Senes for microfossils Strangely enough 
they have discovered in all these b^ 
microfossils of the same general nature as 
from the Sahne Senes They have macerated 
one sample of the Neobolus Shales and from 
it reported " numerous pieces of wood often 
with uni- to multi-senate bordered pits and 
a round pitted spore with tnradiate scar" 
The Neobolus Shales are acknowledged to be 
defimtely Cambnan The finding of remams 
of vascular dants m them is most unexpected, 
fo^ the earuest land plants are universally 
beheved to have first appeared only m the 
Middle Silurian With a view to confirm 
these mtereating discovenes I exammed two 
sables of Neobolus Shales 
The samples are registered as 5 83 .and 
36/547. Sample 5 83 is a dark grey mica¬ 
ceous shale on the surface of which is visible 
an impression of a Neobolus shell. It was 
collected by Pnrf Sahm from Khewra m 


1945 36/547 is a grey micaceous shale 

with a light chocolate hue It was collected 
from *' north of Rawal, Eastern Salt Range, 
Punjab". This sample was kindly given 
to me for exammation by the Gwlogical 
Survey of India 

About 50 gm of each sample were broken 
to small pieces, brushed and, after passing 
through a flame, dropped separately m about 
100 cc of filtered commercial mtnc aad. 
After a week, the aod was decanted off and 
some filtered distilled water was added to the 
settled rock material The material was 
then lightly shaken so that while the heavy 
rock particles remained at the bottom, the 
lighter ones along with the organic remams, 
if any, may float upwards The muddy 
solution contaming the lighter portion was 
poured mto another ve^ and left for 
settling. The dear hquid was decanted off 
and the sediment was wadied free of any 
traces of aad by filtered water The residue 
was left m aqueous ammonia overnight, 
after which the alkali was washed off. It 
was then treated with hydrofluonc acid to 
dissolve the sihea. After washing out the 
acid, the residue was treated with caustic 
soda solution. Thus as much of the rode 
matter as possible was ehnunated before 
examining the residue for microfossils. After 
washing, the residue was transferred to a 
watch glass and given a hght rhythmic 
shake so that the possible oi]gaiuc raaains 
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may migrate towards the centre In this 
way the dearer portion was separated from 
the heavier one containing the greater part 
of the organic matter To ensure that no 
organic remains escaped notice, both portions 
were exammed 

No microfossils were found m 36/547 
In 5 83 two tmy objects of a doubtful nature 
were noted, but they do not seem to represent 
any plant structure The first is a small 
flake-like obiect with a large number of small 
specks on the surface The other looks hke 
a membrane folded mto an irregular shape 
My examination of the Neobolus Shales has 
failed to reveal any recognisable plant 
remains. There is, tnerefore, no evidence 
available at present on the strength of which 
the already established Cambrian age of the 
Neobolus Shales can be questioned 
I am grateful to Prof T M. Hams. F R S . 
for the improved maceration technique 
employed in this work 

R N Lakkanpal 

Bifbal Saknt InstUuk of Palaeoboiany 

Lucknow 

July 26, 1950 

REFERENCE 

I Ghosh. A K, Ssh. J A Bosk. A Ptoc . 35M 
Ind Sci Cong , 1948, Pt 3. p 145 

INVESTIGATIONS ON THE 
PREPARATION, PROPERTIES & 
NUTRITIVE VALUE OF RICE 
SUBSTITUTES FROM TUBERS & 
MILLETS 

Consequent on the present shortage of 
nee and other staple foods, it has become 
increasingly necessary to make up the 
deficit through other sources Among these, 
the most promising are tubers, e.g tapioca 
and sweet potato, which can be produced 
more abundantly than cereals Tapioca 
and sweet potato are deficient m proteins 
and are, therefore, by themselves, poor 
substitutes for cereals In an earher paper^ 
from this laboratory it has been shown that 
incorporation of groundnut cake flour to the 
extent of 20 per cent with tuber flours makes 
up for the (MdenaeB of the latter and the 
nutritive value of a mixture of tapioca flour 
(80 parts) and groundnut cake flour (20 
parts) is supenor to that of rice More 
recent investigationa (unpublished) have 
shown that the replacement of 25 cent 


of rice or wheat by tapioca or sweet potato 
floor does not lead to any deterioration m 
the overall nutntive value of poor nee or 
wheat diets, as judged by the rate of growth 
of young rats 

In suggesting alternate food substitutes 
for nee, we have to take mto considera¬ 
tion not only their nutritive value but also 
their acceptabili^ from the psychok^cal 
pomt of view rood m the form of flour, 
though readily acceptable to wheat and millet 
eaters, is not psychologically acceptable to 
nee eaters accustomed to eating fom in the 
shape of grams Investimtions were, there¬ 
fore, undertaken to ex^re the possibility 
of prepanng nee substitutes from tapioca 
(with and without the addition of groundnut 
cake flour) and also from millets. 

The possibility of prepanng nce-Iike grains 
from vanous sources has been mvestigated by 
a number of previous workers. Particular 
reference may be made to the pioneenng 
work of Bhatnagar and his associates who 
produced nce-hke grams from broken nee 
(pnvate communication) More recently, 
nce-hke grams have been produced in otb^ 
countnes from wheat flour which were used 
as substitutes for nee dunng the last war. 
Tuber flours have not, however, so far been 
used for such a purpose because of certam 
practical diiSculttes. Millets offer more scope 
m this direction. 

For the processing of maize, the grain is 
first steeped in water contaming a trace of 
sulphur dioxide (0 02 per cent) for two 
days till the skin is softened. It is then 
washed and crushed with addition of frtfh 
water The resulting paste is passed through 
fine sieves to s^rate the skin from starch 
and protein The mixture of the latter 
could be used as such or sent over tables 
so as to separate as much of the gluten as 
possible if a white product is desired Ground¬ 
nut cake flour (10 per cent) and dicalaum 
phosphate (0*5 per cent) are then added 
to provide extra protem, B vitaimns and 
mmerals Suffiaent water (one and a half 
times the weight of the mixture) is added 
and the mixture cooked to a thick pasty 
mass This is then pressed throuj^ a per¬ 
forated disc mto strands of about the same 
thickness as nee. These strands are par¬ 
tially dried in the sun or m a drier at about 
45'^-50'X3, and cut mechanically mto small 
pieces of the same size as natural nee gram 
and Anally dned completely. 
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For the processing of a mixture of tapioca 
flour and groundnut cake flour, the following 
method which is similar to that employed 
comme^nally for the manufacture of sago 
from tapioca starch is adopted The methM 
of pre-cooking does not work satisfactorily 
in the case of tapioca 

Tapioca flour or a mixture of tapioca flour 
with groundnut cake flour or lowar (Sor¬ 
ghum vulgare ) flour is moistened with water 
(about 50 c c water being added to 100 gm 
of the mixture) The moist flour is granu¬ 
lated by passmg it through a wire-mesh 
(6-8 to an mch) and then shaken m trays 
with a cloth bottom for 20-30 mm , when the 
flour IS converted mto round grains The wet 
grams are roasted m a met^c vessel with 
a trace of deodonzed hydrogenated oil over 
an electric heater until the gipws gelatinize 
and harden The roasted qJ^s are finally 
dned m the sun or m a drier at 50*’-55°C. 

The appearance and cooking quahty of 
different samples of nee substitutes are 
given in Table I 


TABLE I 

Sample Compoutiom Appiaeancb Appiaeamcb & 

Na TAfTB OP TUB 

COOBBO PIODOGT 


MbIm BUroh, SQ datIs -f 
Broundnat cake Aour, 10 
parU + Bait mizlura 
( St«eabock ). 1 put 
Malu Sour (dikiukod ), 80 
putB + groiiadaut obIu 
Sour, 10 parti + ult mU 
tm (Staeobock), 1 port 
Tiploea SmtTp 00 5 pmrU + 
dkBldum pbopphate, 0 6 
part 

TaploeA Soot, 80 5 pmrU + 
■roondnut cake Boor, 10 
parti -I- dtoakilnm phot- 
pha u , 0 ft part 
Tapioca Sour, SO 6 paita + 
Jowar Sour, 2ft parti + 
ffOOBdnut caka Sour, ft 
parti 4> dleaklum pboi 
pbata, 0 ft part 
Tapioca SoWp TO parti + 
frooadnat caka Sour, SO 
paru + brakea rice, 10 
paita 

Tftploea Sour, 70 parti + 
trooudnot caka nrar, 20 
paru + wheat, 10 pam 


DuD 

white 


The cooked product 
lull white 


hai a di 

appearance, 
abb taite 
Lbht Hie cooked pnaduct 
ydov baa a llght-yaDow 
colour, aecapUbb 


Dull 

whlU 

iJabt 


Usht 

brown 


Cooks to a paitp 

ww— atiwIlMr to 

taao. taite- aood 
product ra 
tber paity, taite, 
food 

Cooki like unpoUib* 
ed rfea, the cooked 
graim romainiaf 
lepante from ooe 
another 

Cooked product ra¬ 
ther paity, taite, 


From the data given m Table I, it will be 
evident that the cooking quality of the nee 
snbstitutei jnepared from maize and also 
from a mixtqie of tapioca, lowar and 
groundnut cake flour (No 5) is better than 
that of noe substitutes prepared from ta^k>ca 
flour and groundnut cake floor. This u 
doe^ the fact that the cereal stardi, on 
cooliPg, sets to an opaque jelly, whereas the 


tuber starch sets to a gtessy and pasty mass. 
Further experiments were, therefore, carried 
out to improve the cooking quahty of tc^noca 
flour and starch. 

Schoch* ascnl>ed the difference in the 
cooking quahty between cereal and tuber 
starches to the presence of polar fatty adds 
in the latter. He reTOrted that after the 
removal of fatty aa^ from maize stardi 
and nee starch by solvent extraction, the 
fat-fiee starches on cooking gave more 
transparent and gfutmous geb than un- 
treat^ starches. In view of the above 
findings, the effect of incorporation of 
certam higher fatty acids, viz. steanc, 
palmitic and oleic adds, on the cooking 
quahty of nee substitutes prepared from 
tapioca flour and sago from tapioca starch 
was studied The results ahomd that the 
incorporation of higher fatty aads at 1 
per cent level defimtely improved the cook¬ 
ing quahty, the cookra product appearing 
opaque and less pasty The cooked products 
had an agreeable flavour and taste. 

The nutntive value of two of the nee 
substitutes ( Nos 6 and 7 m Ti|^E I), as 
compared to nee, was detenmiira by the 
rat-growth method Group of young rats, 
about 4 weeks old ahd weighing 45-50 gm. 
(8 ui each group), were fed for a penod of 
8 weeks on thrra different diets, one based 
on rice and the other two diets based on 
nee substitutes ( Nos 6 and 7 ) The other 
constituents were the same in all the three 
diets The results are given m Table II 


TABLE n — AVEBAOB WEEXLY INCEEA SE P f BODY 
WEIGHT OB YOUNG RATE FED ON DimRENT 
DIETS rOR A PERIOD OP 8 WBESS 


Dibt Ouantity ov aicB Avbbaqb Avbbaoc 
No. OB ucB wmrmvrma initial miAL 
IN TUB DIET* 


AVBBAKia 
WBBMLV 
[ IM 


Raw mPtod xlce 


2 Rke wbititata Na • 

2 RliJtib^iita Nil 7 
178 6%) 


50 2 
49 


81 A 

no 

109 


8 0*0 I 
7 6*0 9 
7 0*0 87 


the diet! aontaiaed tba uaM qapiitity of other feodk 
TlB. red fram, 0 0 per oeat, aon hary 
BoUto ftSd raw pUatain), 9 I par oeat, leafy T ^ aW ei 

ft o per ceat, mib powoer, o v per oeat | Baa ooBnaoB laii, 


0 9 per oeat 


It wOl be seen febm TaUe II that rice 
substitutes prepared from a mixture of 
tapioca flour 1 70 parts), groundnut cake 
flour (20 parts) ana me ot wheat (10 parts) 
possess a highw nutritive value than rice. 
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LETTERS to THE EDITOR 


A study of the nutntive value of other nee 
substitutes and also the effect of incorpora¬ 
tion of fatty acids on the nutntive value 
and availa bi lity of calcium and phosphorus 
present in them is in progress 
The present mvestigation has shown that 
it is possible to prepare substitute grams 
from maize and tapioca flour which can be 
used as partial substitutes for nee Even 
though the products obtamed from a mix¬ 
ture of tapioca flour and groundnut cake 
flour have a light-brown colour, stUl the 
cooked products are quite palatable Th^ 
could be cooked either as such or admixed 
with rice Consumer tnals earned out with 
different food preparations made out of 
the nee substitutes showed that they were 
generally acceptable 

V Subrahmanyan 
G Rama Rao 
M SWAMINATHAN 
Central Food Technologtcal 
Research [nshiute 

Mysore 

July 20. 1950 



Fig 1 — Sphkadino of copolvmbr of styrkmb 
ANU UKTHl LMBTHACRVLATK , (1) 0 2 FRR CENT 
SOLUTION , (2) 0 018 PKR CENT SOLUTION 


RhFERESCtt> 

1 MuRTHY, SWAMINATHAN ft SUBRAHMANYAN / 

MCI tftdastr Ret, 1950, 9B, 173 

2 SiHOcH Cereal Chem , 1941 18, 121 


SPREADING OF HIGH POLYMERS: 

COPOLYMER OF STYRENE & 
METHYLMETHACRYLATE 

A STUDY OF THE SPREADING PROPERTIES OF 
high polymers is of mterest and is likely to 
provide information on the relationslnp 
between spreading property and molecular 
structure The results of our work on the 
spreading properties of a copolymer of 
stmne and methybnethacrylate are record¬ 
ed here 

The surface films were studied by means 
of a surface pressure balance improvised 
from a du Nuoy tensiometer^ The copoly¬ 
mer studied consists of 70 per cent styrene 
and 30 per cent methylmethacrylate and 
was kindly supphed by Prof S R Paht, 
Indtan Assoctatton for the Culttvalton of 
Setence, Calcutta The solutions for spread- 
mg were prepared in freshly distilled boizene, 
the punty of which was tested by spreadmg 
The results of spreading two solutions of the 
copotymer, vu 0*2 per cent and 0*018 per 
cent, are represented m Fig. 1. 


The limitmg area per group should, 
normally, be independent of the concentra¬ 
tion of the solution used for spreadmg In 
the present mstance, however, it is found 
that the extent of spreading depends upon 
the concentration of the solution The 
limiting area per group changes from 28 5 sq 
A with 0 2 per cent solution, to 23 5 sq A with 
0*018 per cent solution This phenomenon 
cannot be explained on the basis of too rapid 
evaporation givmg the polymer molecules 
insufficient time to orientate into the mono- 
layer, for, tolerably consistent results have 
been repeatedly obtamed for specific areas in 
independent experunents m which this tune 
factor was by no means constant. The 
results appear to mdicate that pol)rmers 
m high concentration solutions have a felt- 
hke structure 

Further work on the spreading behaviour 
of high polymers in solutions of different 
concentrations is m progress 

A Kalyamasundaraii 
H C Saraswat 
Indian Institute of Sugar Technology 
Kanpur 
July 25, 1950 
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GUANIDINES. THIOUREAS & 
BIGUANIDES OF 2-AMINOPYRIDINE 

COMFOintDS OF THE PYKIOIHB NUCLEUS 
which may be regarded as the heterocycbc 
fragment of the molecules of plaamochm and 
mepaenn have recently be« mvestigated 
by several authors*** Schonhofer* suggested 
that the anti-malanal action of mepaenn is 


npate mustard oil Pyndylbignanides (type 
C) were syntheaiaed fwang I'ammopyii- 
dme hydrochkfide with the appropriate 
cyano-guuudiiies 

The properties and analyses of oompounds 
are reonded m Table I 

The compounds are being examined for 
anH- malanal activity FuU details Will be 
published later 





NH-CS’NHK 


TYPI A 


No SUBSTITVSNT 


0 

la 

11 

It. 

18 

14 


£g;>cH 

CH|^CH-CH| 
ID ch. C.H. 

cS>c« 

CH,CH CH, 
C.H| 

m CH, C.H, 


16 p a C,H, 

IS p-BrCiH, 



TYPI • TYPi C 


TABLE 1 


Type op the 

MP C 

Formula 

Foviip N 

lUoUIRRP N 

COMPOllfD 



% 

% 

K 

100 80 

C,HuNiS 

01 SO 

01 08 

A 

1001 


11 00 

11 78 

A 

187 

10 10 

16 to 

A 

180 70 

CuHj^NgS 

^h|2^iS 

17 01 

17 88 

A 

A 

182 

188 

16 06 

10 90 

17 86 

10 00 

B 

80 

C,H„Ng 

11 01 

81 46 

B 

80 81 

CtAoKe 

so 06 

10 16 

H 

88 65 

&& 

81 60 

81 81 

b 

106 0 

16 40 

86 41 

B 

184 S> 


14 OO 

14 77 

B 

148 


04 61 

U 77 

H 

176 76 

n 07 

n 76 

C 

072 wltb pmlou* 

n 00 

88 60 

t 

ahrlnhfoiw 

il0l3(d) 

ChHuON, 0HC1 

08 18 

a 81 

c 

010 0(d} 

CiiHmBtN, IHCI 

00 71 

so 74 


connected with the possibibty of tautomer* 
um Curd Rose and Davey* have sup 
ported this theory m connection with 
poludnne 2 or 4-ainuiopyndme exhibits 
tantomerum similar to mepaenn It was 
therefodktonsidered desirable to synthesize 
a serwHof substituted 2*aimnopyndmes 
(types Mb and C) and toinvestigate their 
anti-malanal properties 
The method used for thi synthesis of 
guanido-denvatives of 2 aminopyndme (type 
6) consisted m the desulpnoruation of 
p^dylthiouidhs with alcoholK .unnumia and 
mercunc oxide* ^ at room temperature for 
12 hr followed by refluxing on a water bath 
for half an hour Pyndylthioweas (type 
A) were prepared rrauxing 2*ainuio- 
pyndine fai alcoholic solution witntthe ap^o* 


The authors are grateful to the Comtetl 
of Sctetthfic & Indminal ResMrdk under 
whose auspices the work was earned out, 
for permission to publish the results 

A C Roy 

Orgaiuc Ckemstry Laboratoms P C Guha 
Imhmn IiuMiiU of Setetue 
Bangab>re May 1950 
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A Study of Forbidden Lines 
in the L-Spectrum of Platinum 


G B DEODHAR & CHINTAMANI HANOE 
Allahabad Umversity Allahabad 


A detailed etudy ot the forbiddoi Unee In 
the L-epectrum m platlmim have heen made 
Two new Unee A 1386 6 and A 1110 6 corroe- 
pondlng to tranaldona LinMm and Lu Mv have 
beendlecovered Threenon quadrnpole Unee 
A 1182 A 943 3 and A 897 9 conwpondlnd to 
traneldono LiMi LiNi and LiOi have bee n 
reported tor the flret time on a plane cryatal 
•pectrograph 


S EVERAL investigators have reported 
the existence of faint lines m X ray 
emission spectra These Imes cannot 
be explained as normal dipole transi 
tions for which the selection rules derived 
from theory allow transitions between those 
energy states only lor which A1 s 
A] as 0 ±1 except j s O to ] => 0 Such faint 
Imes are of two classes 
(1) Forbidden hnes which ht mto the 
energy level schemes but involve transitions 
violating the dipole selection rules and 
(2) those Imes which have no place m the 
enei^ level schemes known variously as 
non diagram hnes satelhtes or spark 
Imes 

Thu paper gives an experimental report 
on the faint hnes of the former type i e for 
bidden lines m the L spectrum of platmum 
The {datmum L spec^m has been studied 
by Moseley SiegMhn Coster Dauvilher 
Rogers Limg Fnman Weber Idei^ Kauf 
man* and Y Cauebou* Amongst the 
earher workers a few forbidden hnes were 
reported by DauviUier Rogers and Idei 
Later m a systmatic work on the famt 
lines of Severn elements of high atomic 
number Kaufman reported as many as 
11 forbidden lines m the L spectrum of 


platmum Some of these hnes were con 
firmed and some more forbidden hnes were 
obtamed by Y Cauchou workmg on the 
curved crystal focussmg spectrograph An 
examination ot the data of the previous 
workers revealed several mconsistenaes 
and it was considered worth while to make a 
detailed study of these forbidden lines in 
thu laboratory 

Experimental 

The spectrograph used was a single crystal 
mstrument of fairly good dispersion made 
by Messrs Adam Hilger of London A well 
tried crystal of calcite was used for this 
mvestigation The X ray tube was of 
Siegbahn demountable gas type with separate 
water cooling arrangements for the cathode 
and anti ca&ode The tamt consisted of 
a sheet of pure platinum The high tension 
equipment consuted of a transformer with 
a mechanical rectifier The voltage apphed 
was between 40 and 50 kV the tube current 
bemg about 6 m a throughout tlus mvestiga 
tion Several plates were taken for udiich 
exposures up to 250 milhamp hr were 
given Measurements were however made 
on only three i^tes which were quite 
satisfactory exposure tunes being 10 20 
and 30 hr All measurements were made 
with reference to the Pt Lsi L^j LTi and 
Cu K«i hnes For the Pt L«i Lfii LYi 
hnes the values given by Fnman (L«| = 
1310 31 L^t 1117 58 LT| » 955 99 
XU) were taken and for the Cu Ka^ the ^ 
value 1537 396 X U recommended by Sieg 
bahn* was used One of the spectrograms is 
shown m the figure 
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FlO 1 — TRX L-8PXCTRUK OF PLATIIIUM THX POtITlOlff OP THX VARIOUS 
FOKSIDDBN UMBI AMV IHOWN ON THB TOP SIDB AND THB ALLOWED TIUNUT10N8 
ON THB BOTTOM BIDS TBB LXNBB ARB DUB TO THB MBRCURV DIPPUBIOH PUMP 


WHICH WAS UBBD TOR BVACUATINO THB X-RAY TUBS 

Table 1 gives the forbidden lines which Table II gives those forbidden 



can be classified as <^uadrupole transibons, 
for iKdiich the selection rules are A1«=0, 
±1, ±2 except 1 = 0 to 1 = 0, and A] = 0, 


cannot be explained as qnadnipole transitiona. 

DlBCUBBlon 


±1| ±2except ] = 0 to J = 0 and ]*»! to 1 A 13866 (LinMm) and A 1110‘6 
j = i (LiiMv)— These investi^tions have reveakd 



TiAMunoR Nans op 
ms UHs 


Mit 
Li My 

13 87! 

l“ m'" 
Lu jjlil 
Ln Nvt 
Unljn 

Ud Mill 
biiMn 
IfliMin 

i3S8s.i 


TABU 1 —QUADBOPOU LDfU 
Wavbumtw m X.U * 


At 


D«ttvtllkr 

RoftCA 

IM 

Kvatuak 

Y CnoiMb Anthon 



— t 

—1 

lOM a 

1000 0 


1060 4 

loot 7S 

lOM 0 

Pafait 

Sbarp 

—s 

-1 

lOU i 

lOM 0 

loot 4 

1061 t 

loot to 

1061 5 

Palat 


—■ 

— t 

91S 0 



tit t 


OU 6 

PatBt 


a 

=i} 




801 4 

ISO 

•01 0 

Palat 

awp 

0 

—1 




1104 7 

1104 1 

1104 0 

F«ka 

toad 

—1 

—1 






1110 0 

Vwpfetel 

B«P 

0 

—1 




too 0 

too 78 

too 0 

VwrtMat 

ttan 

—I 

—1 




007 8 

007 a 

tt7 t 

Taiit 

Shan 

0 

+1 

1449 0 





1400 0 

Fatet 

BnA 

0 

0 






IftOO 0 

Fatel 

Shacp 

0 

+1 




lUO 1 


lit* 4 

Fatet 

Shagp 

0 

0 




1110 1 


1110*4 

FtOat 






1070 0 

1070 1 

1070 74 

ion 6 

Fatet 

tta9 

1 0 

1 0 

+JI 




1070 0 



•MM* 



•AltktnhNmMXialti. TTn —imfir IihIitT—‘- im irilfiliinnninwMliilU'n'iiiirfnrtriiBnlirTT ii> 

wMfe tta daU M otiMr woitan. 
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DEODHAR ft UANDB FORBIDDEN LINES IN THE L SPECTRUM OF PLATINUM 


Tujninoit 


U Ml 

L 0| 
LnNn 


Mams op 
nu Lurs 


TABLE n — NON QtlADRUrOLB UNBS 
Wats uvom ur X U * 


A\ DuiTttUw Rofos 

0 0 

0 0 

0 0 

0 0 


IiM 


Biwai« 


Y CAttobota Aatbon 


im 
MS 7 
897 8 
BBO 8 


1181 

MS S 

897 9 


Paint 
Vary font 
Vvj lalBt 


*An tha raloea an (a X onlti 
with tha data ol othar workan. 


No oontatikm factor baa baaa a|kpl ad at woomniandad by Wood* for tba faallty of oompariaon 


the existence of these two new lines which 
are here reported for the first tune The 
line LinMni la fairly strong and was 
measured on plate 1 It is interesting to 
note that this transition (Lm Mm) was 
found by DauviUier for 77 Ir and 79 Au 
and by Woodall* for 79 Au The hne Lh 
M v though very faint has been found on 
plates I and II so that there seems to be 
no doubt about its existence 

2 A 1073 9 (Lm On m ) and A 980 5 
(LiiNji)— The hne Lm^i m has been 
report^ so far by Kaufman alone In 
spite of many attempts tiie authors could 
not find even the slightest trace of this hne 
The existence of this Ime seems therefore to 
be rather doubtful 

The non quadnipole line LuNn has so far 
been reported only by Cauc^ois In spite 
of sever^ attempts the authors could not find 
the slightest trace of this hne Since 
Cauchois used a curved crystal spectrograph 
It might have been possible to find a trace of 
this Ime in her work Butsmce as Cauchois 
reports the hne is comparatively feeble it 
IS extremely difficult to distmguish it from 
the badcground blackening on such plates 
as obtained by the authors on a plane crystal 
spectrograph 

3 A 1450 (Lm Mn) —Among the pre 
vious workers this line has been reported by 
Dauvilher alone We found a faint trace of 
this hne on plate III 

4 A 1182 (Li Mi ) —This transition was 
reported for tht first tune by Cauchois The 
authors have found this transition but the 
hne 18 rather broad and the value is some 
w^t higher 


5 A8925 (LiOiv)andA8916(LiOv)~ 
These transitions which have a separation of 
0 9 X U were resolved by Cauchois on the 
curved crystal spectrograph It has not 
been possible for any of the other workers 
to resolve these transitions 

6 A 943 3 (LiNi) and A 897 9 (LiOi)— 
These non quadrupole transitions were report 
ed by Cauchois for the first time for platmum 
Kaufman has found the Li Ni hne for 77 Ir 
79 Au 81T1 82 Pb and 83 Bi but could not 
observe it m the platinum spectrum Kauf 
man also found the Li Oi hne for 73 Ta 77 Ir 
81 T1 82 Fb and 83 Bi but could not find 
It for platmum These Imes have been 
observed by the authors for the first time cm 
a plane crystal spectrograph 

7 Lastly it is worth noting that so far 
none of the workers have found any forbidden 
Ime for which either A1 or A] is three 
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Purification of Carbon Rod 
by Resistance Heating 


BIBHUTI MUKHERJEE* 

UmverwUy Cottle of Science & Technology^ CnlcnUa 


Oarbon rod, omployod as aa alactroda In tha 
cathoda layar arc for apactrum aaalyala, haa 
baan poriflad by paaaing a currant of 570 amp« 
( maafanmn ) for 90 aac throagh tha rod ( 10 
cm, langth, 7 mm. dla.) In an atmoapbara 
of nltrogaa*clilorhia mnrtnra. Tha ptniflad 
rod contalna tracaa of boron. 


M ost of the impunties in carbon rod 
may be removed by volatilization 
at very hi A temperature, beyond 
2,500X The method of resistance 
heating was emplo3red ^ Ruaaanow, Preosa, 
Gatterer, Trombei Foex, Bardet and 
Hoogland for the purification of carbon 
roda to be used as electrodes Hoogland^ 
purified carbon rods (length 20 cm, 

7 nun.) W the method of resistance heating 
(imu. «=■ OSO amp. for 60 sec m air) and the 
purified rods were analysed by the cathode 
layer method with an arc current of S 5 amp. 
at 220 VDC In the purified rods, the 
following impurities were still present the 
original amount of boron, truces of iron, 
magnesium, calcium, and traces of tm and 
oopper. 

In my previous mvestigation* the method 
of resistance heating was employed for the 
punfication of Kino-Homogen (Gmnan) 
carbon rods (550 amp. for 50 sec 
in oir) The following impunties were preset 
m the original carbon rod iron, boron, 
silicon, copper, mckel, titanium, aluminium, 
niagnesium, sodium, cedaum and manganese 
in large amounts and silver, vanadium, zme, 
binnuth, cadmium, tin, gaUum, lead, chro¬ 
mium, arsenic, potassium and cobalt m small 
traces. The purified rod was analysed by 
the cathode layer method with an arc 
current of 11 amp at 220 volts and the 
purifoation was more or less the same feu' 
molt of the dements as that obtained by 
Hoof^laiid. Foe ompw Hoogland's pnrifica- 
tksD waa better. For bonm the purification 
was unsatisbebuy as was also found hy 

*^PrSMnt ad(^M 


Hoogland The object of the present m- 
vesti^tion was to study the method of 
rewtance heating m an atmosphere of 
N,-Clj mixture. 

Experimental 

The holders, for the carbon rod to be 
fastened horizontally, consisted of two gra¬ 
phite rods (each 13 cm. length, 4*5 cm 
dia) Both the graphite rods were drilled 
at the emtre at one end (2 cm depth, 

6 5 mm di^ and cut into equal halves 
through It Tne carbon rod (10 cm, length, 

7 mm dia.) was clamped tightly at both 
ends (1 cm. being introduced at the ends) 
into the holes of the graphite holders by 
means of thick metal stnpe screwed round 
the holders at the remote ends These 
graphite holders were fitted tightly inside 
a pyrex glass chamber (10 cm. ma, 24 cm. 
len^) through opeiu^ of the 

plates. Thick asbestos sheets were traced 
m between the metal idates and the Mn of 
the ^ass chamber which were also damped 
by means of screw arrangements with proper 
insula tion of mica tubes. The diambtf was 
evacuated hy a Cenoo pomp oonnected to 
a side tube of the mebd mate. Nitrogen 
from a cylinder was bubblea throng caroon 
tetrachloride and then introduced into the 
chamber through the other side tube. The 
grajdute rods were connected to the secrod- 
w terminals of a special transformer 
(primary voltage 220V., secondary voltage 
24). An ammeter (0-100 A) was inserted 
m the primary cucuit. All the oontacti 
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between the carbem rod and the grajdiite 
holders and the electrical connections to the 
graphite rxxls were good eilough to minimize 
the high transition resutanoes IHg 1 shows 
the arrangement for resistance heating. 

The carlxin rod was chemically treated 
o fimrrtnig to the previous method* and then 
dried m an electric fomaoe at 500X. This 
rod was fitted in the graphite holders inside 
the ^asi chamber and was heated by allow¬ 
ing a current of 570 amp maximum (limited 
by choke) to pass through it for 90 sec m 
an atmosifiiae of N^Cli mixture A conti¬ 
nuous current of mtrogen bubbled through 
carbon tetrachlonde was passed through 
the chamber. The behaviour of the current 
recorded by the ammeter m the prlmarv 
circuit IS represented m Fig 2 The length 
of the carbon rod beuig only 8 cm , the sag 
of the rod was almost negligible. 

Tin resistance heated carbon rod was cut 
mto equal halves ahd then analysed by the 



HcotLn^ t(m< in MC 

Fio 2 — Bbhavioub of cuMtiirT with usATfiro 

TIMl 


cathode layer method with an art current 
of 11 amp at 220 volts dc. (time of ex¬ 
posure 1 mm). The results are recorded 
m Table I 
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TABLE I--BBBULT8 OT SPBOTBUM ANALTBU 
or THE PURiriED GARBON ROD 

HmUd /or 90 MP wMk » 570A m m ^motpksn 


ELBMiirr 

Sbhbititb LI» 
AiRl A 

iNTiHimr 

HOOOLAirDS 
UaULTO 
(Arc cnxrent 
6 6 unp) 

B 

9497 71 

1496 80 

+ 

+ 

SI 

1616 It 

1881 69 

-►0-4- 

J 

U« 

1796 64 

1801 71 

8861 11 

-►0-4- 

+ 

T 

S06S 08 

8871 46 

8864 tt 

-►0^ 

} 

A1 

8061 16 

8091 71 

-►0-4- 

? 

Ca 

8158 88 

8179 84 

-►04- 

(+) 

Ca 

8147 64 

8878 96 

-►0 

? 

F« 

8080 64 
•OH 07 

-►04- 

+ 


Synbolo tn ooluinn S + —onnikifffoMo unoont »o< " 
DOM to falat tncoi ->o » lolnt trocat. 

Symbols la oolmnn 4 + «> pcoMUt ? -i pc ss saos 

OBOsrtifai (+) "• bsnly o b s er vshto 


Dlscasslon 

Carbon rod purified by the method of 
chemical treatment combmed with heat 
treatment by resistance heating m an 


atmosphere of Ng Clg mixture is quite satis- 
factoiy for spec&um analysis bv cathode 
la 3 rer arc ( Table I) Traces of iron and 
mamesium present m Hooglands purified 
carbon rod (by resistance heating m air) 
are almost completely removed by this 
method This is due to the fact that the 
presence of Ng and Clg gives more volatile 
compounds than oxides Considerable traces 
of copper were present m the purified carbon 
rod obtamed by resistance heating m air* 
In the present case copper has also been 
practically removed Boron Imes ( 2497 72A 
2496 80A ) are slightly reduced in mten 
sity Boron cannot however be removed 
completely by the present method because 
this element usu^y forms non volatile 
con^unds 

Thanks are due to Prof P B Sarkar and 
Dr J W Whitaker for their keen mterest m 
the work to Mr B M BaneT]ee for providing 
all facihties and help to work with the trans 
former and to the Director C S1 R for 
the grant m aid 
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Preparation of Phosphanilic 
Acid & Related Substances 


K G MARATHE N S LIMAYE & B V BHIDE 


Medioda nr the prvparmnoa of pfaoopliaiilUc 
Mid ud rolated rabotaacu have bora Invoo* 
tlgatod The unmoBtiun wit of cfChloro 
bosyl phoophlnlc add ahowa tooble acthrltjr 
awlnat B cah and 5 aurtut p p -Dianilno- 
diDoaajrl phoaphlj^ add la Inactfro 

B HIDE and Kanitkar^ showed that 
phos{^ianihc aad is a powerful bac 
teric^tic agent for both gran positive 
and gram negative bacteria For a 
phannacdogical investigation a large quan 
tity of phosphanilic aad was required 


and methods for the preparation of this com* 
pound and related substances were therefore 
mvestigated 

Pbosphanihc aad is prepared from f 
chlorophenyl phosphuuc aad by treatment 
with ammonia m the presence of cuprous 
oxide under pressure* f Chlorophen^ phos- 
phmic aad is also prepared by the action 
of phosidionis tnchlonde on cnlorobenxene 
m the presence of aluminium chloride 
Kosolapoff* has shown that better yidds of 
the aad could be obtamed by cblcnnating 


268 




IdARATHE et al PREPARATION OF PH05PHANIUC ACID 


the reaction mixture m acetylene tetrachlo 
nde followed by the addition of absolute 
alcohol when diethyl ester of p chloro 
phenyl jriiosphinic aad is formed 
With a view to establishing conditions for 
obtaimng the maximum yield of diethyl p 
chlorophenyl phosphmate three senes of 
experiments viz (i) changing the duration 
of heating from 2 to 48 hr (u) changing 
the quantity of PClg from 0 5 to 2 mol 
and (m) dianging the quantity of alummium 
chlonde from 0 ^ to i mol have been con 


B colt and 5 aurtm showed only feeUe 
activity for this compound 
pp dmitro dibenqn phosphmic acid* on 
reduction with ferrous sulphate and ammo¬ 
nia gave f p dianuno dioenzyl phoqdimic 
acid mp 303°C This compound however 
did not possess any anti ba^enal activity 
The s^um salt of p mtrophenol and 
p chlorophenyl phosphmic aad gave p 
nitro phenoxy phorahimc aad m p 288*C 
All attempts to reduce this aad have so far 
failed 


ducted 

The optimum conditions for preparing the Experimental 
diethyl p chlorophenyl phosphmate tiave ChlonnaltOH of pTduyl Pkosphtmc Acid — 
been found to be as follows p Toluyl phosphmic aad (4 gm) was dis 

Phosphorus tnchlonde — 1 mol p chloro solved m acetic aad (30 c c of 100 per cent 
benzene — 1 mol aluminium chlonde — aad) and dry chlonne was pa»ed m sun 
0 5 mol heating penod — 6 hr light tiU there was no fmther mcrease m 

The percentage yield on chlorobenzene weight The hquid was evaporated to dry 
IS 29 6 per cent of the theoretical ness on a steam bath Dialled water was 

The optimum conditions for the hydrolysis added to it and agam evaporated to dryness 
of the diethyl ester of p chlorophenyl The product was dissolved m dry acetone 
phosphmic acid were by heatmg the ester and preapitated by adding dry chloroform 
with 8 times its weight of concentrated yield 1 g mp 161°C 
hydrochlonc acid for 5 hr on a sand bath Thecompoundisinsolublem benzene ether 
The yield is nearly quantitative petroleum ether carbon tetrachloride and 

A number of experiments were also earned chloroform It is soluble m acetone methyl 
out to detemime the best conditions for the alcohol and ethyl acetate eq wt found 
transformation of p chlorophenyl phosphmic 102 4 C^HiC^PCl requires 103 2 Q found 
aad into phosphanihc aad but the original 17 42 C.H.O.PC1 requires Cl 17 19 per 


f irocedure used by Bauer (loc cit) was cent 

ound to be the best The results of pharma Preparahon of the Aetd Ammomim SdU of 
cological investigations will be reported in a a> amtno Bentyl Phosphtme Aad — 50 c c 


separate communication ammoma were added to the product (1 gm) 

Itseemedofmteresttopreparew ammoben obtamed by chlormatmg p toluyl phospomic 
zyl phosphmic aad NH, CH| C(H 4 POjH, aad and heated on a steam Mth for 5 hr 
analogous to the corresponding sulphanil and then evaporated to dryness The 
aimde denvative marfaml residue was redimlved m water and prea 


Attempts were made to prepare p cyano 
phenyl phosphmic acid which on rrauction 
might yield the marfaml analogue But the 
preparation of p cyano phenyl phosphmic 
aad by the diazo reaction from phosphanihc 
aad or treatment of p chlorophenyl ph(» 
phinic acid with potassium cyimide under a 
variety of conditions failed to give the pro 
duct Ultimately the following procedure 
was adopted 

P Toluyl phosphmic acid was chlonnated 
m acetic aad to yield p cvHchloro benzyl 
phosphmic aad m p 162'’C This on treat 
ment with ammonia gave the ammonium 
ult of the desired aad The aad ammonium 
salt could be isolated by aadification with 
hydrochlonc aad Bactenological tests with 


pitated by adding hydrochlonc aad tiU aad 
to Congo red and cmtalhzed from water 
Ihis pr^uct was insoluble in dioxon chloro¬ 
form ether petroleum ether benzene and 
carbon tetracnlonde It is sparmgly soluble 
in acetone and methyl alcohol Yield 
02 gm It did not melt up to 350**C 
Found P 15 44 C^HuOtN.? requires P 
15 2 per cent 

Reauetton of p p -dtmtro^tbensyl Phoa- 
pihtntc Aad — The aad (5 gm) was treated 
with a solution of 50 gm of fenons sulphate 
and dilute ammonia The feme hydroxide 
was filtered off and the filtrate concentrated 
On aadifying to Congo red p~p diamino- 
dibenzyl phosphmic aad was preapitated 
and crystalliM from water as clusters of 
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needles, in.p. SOS^C. Found N, 9*5, 
C,|H,TOfN|P requires N, 10*1 per cent 
The (fiacetate was prepared by treating 
a sdution of the acid in iodine ^th acetic 
anhydride Found N, 7 9, CuHn 04 N|Pt 
leouires N, 7 8 per cent. 

Preparahon of f-nvtro-^noxy Phos^tnte 
Aad — 4'33 gm ^nitropnenol and 3 33 gm 
sodium hydroxim were heated at 130X. 
The mass was powdered and mixed with 
5 m of p-chlorophenyl phosfdunic acid 
and 0*5 gm. copper bronze. Dry xylene was 
added and the whole mass was refluxed for 
10 b. Xylene was removed and the product 
added to water and made slightly alkalme 
with sodium hydroxide and iiltei?ed The 
filtrate was made acidic to Congo red and 
washed with ether to remove unreacted 
p-chlorophenyl phosphmic aad. The pure 
compound meltra at 288°C , ^eld 3 5 gm 
Found N, 4'97, Cj,H,, 04 MP requires N, 
4 74 per cent, eq wt found 148 9, 
C,^„6,NP. eq wt. 147 5 
Prepco'attoH of p^ano^nyl Phosphtmc 
Acid — To a mixture of 8'8 gm of potassium 
cyanide and 4 74 gm nickel chlonde in 50 c c. 
water was add^ diazotized phosphambc 
aad (3 5 gm) and heated on a water bath 
for 5 hr It was made acidic to Congo red 
with hydrochloric aad and filtered The 
precipitate was washed with water, washings 
added to the filtrate and made alkahne with 
ammonia The magnesium salt was preci- 
mtated by boiling with magnesia mixture 
^is was dissolved in acetic acid and the lead 
salt was precipitated by lead acetate This 
was decompoM by adding a calculated 
amount of sulphuric add and filtered The 


filtrate was evaporated to dz]meas and the 
product oystalUzed from water, yidd 0*5 
gm , m.p e 143°C. The compound also 
gave a mUe test for chlorine. It could 
not be further purified Nitro^^en, found 
13*28, p-cyano-phenyl phosphmic add re¬ 
quires N. 7*649 per cent 

Attempts were abo made to prepare 
^-(wano-phenyl phosphimc aad by heating 
^-dilorophenyl phoqihinic aad, potassiiim 
wanide and copper cyanide under pressure. 
Copper cyanide (5 gm), potassium wanide 
(5 gm) and ^-chlorophenyl {diosphinic add 
(5 gm) dissolved in methyl almhol were 
heai^ at 150°C for 6 hr. under praasnre. 
Alcohol was removed and the mass dissolved 
m sodium bicarbonate and filtered. The 
filtrate was made aadic to Congo red with 
mtnc aad and filtered The lead salt was 
preapitated by adding lead acetate to the 
nitrate It was decomposed 1^ the addition 
of theoretical quantity of sulphuric aad and 
filtered The filtrate was evaporated to 
dryness and the compound crystallized from 
water. This was identified as ^-chlorophenyl 
phosphimc aad 

Use of other solvents m the inresenoe of 
copper cyanide did not also give the product. 

^e cost of this mvestigation was borne 
by the Council of Scientific & Industrial 
Research to whom our thanks are doe. 
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Extraction of Germanium from Sphalerite 
Collected from Nepal —Part II 

R. K DUTTA & S N BOSE 
Untverstiy College of ScteHce, Calcutta 


A nMttiod for th* ratractloii of gomunlum 
Iroiii tba noo-nuignettc fracdon of tho mineral 
qihelerite hu been d eecrtbed 

I N the previous communication^ we have 
described the extraction of germanium 
dioxide from the magnetic fraction 
(mainly magnetite) of sphalerite The 
non-magnetic portion left over was found 
to contain traces (0 006m 04 per cent) of 
germanium 

The spectrogram of this portion revealed 
the presence of the foliowmg elements lead, 
smc, iron, silicon, ^rmanium tm, copper, 
cadmium, silver and antimony, of which the 
first two predommate The ore was analysed 
as before and the germanium estimated ac¬ 
cording to the method already descnbed 
The analytical results are as follows 


Pb 

14 2 

Zn 

48 4 

S 

27 3 

SiO, 

56 

Fe 

23 

Ge 

0 0021 


From the analytical data this fraction of 
the mmeral appears to be mamly a sulphate 
of zinc and lead 

Bxtracttoa of Gernuuiliim 

A procedure different from the one adopted 
for magnetite had to be adopted for the 
extraction of germanium from this fraction 
When the ore is treated with sulphuric acid 
the insoluble lead sulphate formed retains 
the major portion of the germanium but 
if the sulphuric acid is completely fumed off, 
most of the germanium goes mto solution 
and mly traces remam over with the prea> 
pitates of lead sulphate and sulphur 

The methods of Wmkler, Buchanan*, etc, 
were found to be unsuitable for the extraction 
of germamum Tchakinan's method* was 
flnaBy admted The insoluble residue eras re- 
fiuxed with a saturated sdution of ammonium 


bioxalate and, curiously enough, not even a 
trace of germanium was found m the solution 
A new method based on the fact that the 
insoluble residue containing free sulphur u 
totally converted to lead sidphide on treat¬ 
ment with concentrated sodium hydroxide 
solution was adopted The dismutation of 
free sulphur m strongly alkalme medium 
takes place as follows 

4S + 60H = 2S“ ~ + S,Oi + 3H,0 
The lead sulphide so formed earned with it 
the whole of germaninm as disulphide and 
the lead sulphide is separated by treatment 
with 2N hydrochloric acid 

Experimental 

400 gm of the ore were decomposed by an 
excess of 1 1 sulphunc aad, the resufting 
mixture heated to dryness and the excess 
aad fumed off A luge part of the free 
sulphur was removed by tins treatment The 
dried mass was extracted with hot water and 
filtered Sodium sulphide, just sufitoent to 
precipitate one-tenth of the total zme, was 
added* The filtrate was rmected as spec¬ 
troscopic exammation showed the absence of 

S rmamum The residue was treated with 
1 sulphunc aad and digested on a water 
bath for an hour and filtered Germanium 
disulphide was left in the residue and most 
of tiie elements mcluding zme were thus 
removed The residue was treated with 
sulphunc and mtnc acids and dned. It 
was then distilled with 50 cc of 1 1 
hydrochlonc aad and the distillate treated 
according to the procedure already descnbed. 
Gormanium dioxide thus obtamed was 
found from spectroscopic evidence to contain 
traces of antimony and tm 
When the residue was treated with con¬ 
centrated sodium hydroxide solution, the 
whofo of germanium was preapitated along 
wi^ lead sulphide This peeqatate was 
digested with zN hydrochlonc am. filtered 
and washed Almost the whole of lead 
goes mto solution leaving behmd germaninm 
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disulphide silicon dioxide titanium silver 
and traces of lead Silicon dioxide was the 
pnncipal constituent All the vapours issu 
mg during the treatment were collected and 
found to be spectroscopically free from 
germanium showing that germanium disul 
plude 18 not decomposed by 2N hydrochlonc 
aad The residue was then treated with 
sulphuric and hydrofluoric aada and eva 
porated on a water bath when all the silica 
was removed The mass was then distilled 
with hydrochlonc acid as previoudy des 
cnbed and the germanium dioxide separated 
The resulting product contamed traces of 
phosphorus amved from hydrogen peroxide 


The yield was 240 mg of germanium dioxide 
from 4 kg of the non mastic fractum 
Our best thanks are due to Prof P B 
Sarkar for hu keen mterest m the mvestiga- 
tion and to the Com%c%l of SwnHfic & Indus 
Reseatch for financial help to one of 
us (R K Dutta) 
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Studies m Industnal Micro-organisms 
Part IV“Vitamin Requirements of 
27 Strams of Lactic Aad Bactena 

M R RAGHAVENDRA RAO & M SREENIVASAYA 

Section of Ferment^on Technology Indian Institute of 
Science Bangalore 


The Tltamlo raqalramwiti of 27 otEmtiu of 
tactic add bactarta haya baan detarmliiad 
LC M NGTG 2171 L iwebinosu* NOTO 2161 
and 5 faeealu NGTG 2176 hava baan ahown 
to ba anitable for the aaaar of all B rltamlna 
axceptlnt thiamin and pyridoxin 

A STUDY of the vitamin requirements 
of 27 strains of lactic aad bactena 
mamtamed m the National Collection 
of Tjm Cultures India Indian 
Institute of Science Bangalore has been 
earned out with the object of determining 
their suitabihty as test organisms for the 
microbiological assay of vitamins and other 
growth factors 

Experimental 

Method of Carrying Cultures — The stab 
cultures were earned m an ennehment 
medium described by Mistiy and Sreem 
vasaya* 100 c c of me ennehment medium 
contamed 05 gm of sheep liver extract 
0 5 gm of Difeo yeast extract 0 5 gm of 
Dtfeo peptone 0 5 gm eadi of glucose and 
lactose 1 0 gm of sodium acetate 0 5 c c 


each of salts A and B and 2 0 m of 
The cultures were grown in the ennehed 
broth for 24 hr at IT^C transferred to the 
stabs incubated till there was visible growth 
(24 to 36 hr) and then preserved at 5*C 
The stabs were subcultuiM every month 
The full complement medium m double 
stren^h (similar to the one used by Lan^ 
and Dicken*) was compounded to mdude 
all the vitamins and ammo aads (as casern 
hydrolysate supplemented with trypto 
phane and cystme) The composition of 
the medium is given in Table I 
Media defiaent m a particular vitamm 
were prepared by omitting the particular 
ntamm 5 0 cc of the medium were 
transferred into tubes and plug^ with 
cotton In the case of folic a^ assays 
glass caps instead of cotton plugs were used 
smee cotton was rmiorted to oontam apm 
ciable amounts of pteroyl glutamic add 
Duplicates were run m each case The tubes 
were stenlized at 15 Ib pressure for IS nun 
incubated for 24 hr at 37^ and steamed 
for 30 nun 
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Inoculum was prepared by transfemng 
a small amount of growth mm the stab 


TABLE I — OOMPOamON OF TUB MEDIUM 


GtucxM (Anhyd ) 

Na. wAtaie (uhfd ) 
C4Mbi kydnHvMta (ao 

I t^tophABA 
AdMIfW (OAllhlA I 
UneU xAnthln I 
UCa a And B 

ThUmiM 

RfboflAvin 


Pyridoxme 
Ca pADtAtheoAta 
Nieotinki Actd 

pAbA 

Bwtm 

FoUo AGMl 

^olumo 


4 0 cm 
t 4 ffm 
0 5 gm 
10 0 mf 
10 0 mf 

1 0 me AAoh 
0 5 cfl each 
80 0 ^ 

SO 0 

100 0 (gff 

80 0 ^e 
50 0 |xB 
20 0 

100 0 n^ff 
500 0 m|xg 
5 0 to 7 0 
100 c 0 


culture to S cc of the ennehed medium 
broth meubated for 24 hr at 37^C, asep- 
tically waAied three times on the centnfuM 
with sterile saline (0 89 per cent) and the 
sedimented bacteria taken up with 25 cc 
of stenle saline 

One drop of the above suspension was 
added to each of the tubes and meubated at 
37®C for 72 hr The acid produced during 
this penod was titrated agawt 0 IN NaOH 
using bromothymol blue as mdicator 
The results are given m Table II 
A study of the results ( Table II) shows 
(i) most of the organisms 24 out of 27 
need pantothen 

(u) nboflavm is required by 10 strains 
(m) 15 strams need an external supply 
of niacm 




TAJBLB n —VITAMIN I1BQU111BMBNT8 OF LAGTIO ACID BACTBRIA 






mt <c of 0 IS meU prodmeod por IQ co of tho otodwm ) 



Medium 

1 

8 

a 

4 

5 

8 

7 

8 

0 



L atom 

L AfAbi 

L mnM 

L aroin 

L dgl 

L 4d 

/ CAMi 

L catoi 

L CAMI 



notM 

ffOtM 

no9ut 

fMCMI 

bruckti 

5mc5t» 

8158 

2157 

8160 



8160* 

8181 

8152 

2153 

8158 

2180 




FttU UKHl 

1« 4 

17 8 

15 7 

14 86 

11 5 

14 8 

n 06 

13 0 

11 0 

(aUvIUXI) 










1 

B, 

15 8 

15 45 

15 P 

IS 0 

10 8 

14 a 

11 

14 35 

10 a 

1 

B. 

15 4 

17 a 

15 8 

18 0 

to 5 

11 06 

8 85 

8 4 

4 8 

1 

B« 

15 4 

17 8 

15 7 

13 9 

11 45 

11 0 

10 0 

8 0 

10 0 

1 

PAntetlMn 

S 4 

8 7 

8 2 

8 4 

11 0 

8 At 

8 a 

a 1 

4 8 

1 

Nudn 

a 5 

a 05 

8 05 

7 8 

n 0 

10 1 

11 05 

18 5 

10 a 

i 

Blotm 

18 0 

5 7 

14 8 

18 5 

11 1 

14 8 

12 5 

IS 80 

11 46 

Folic 

14 4 

17 0 

16 55 

14 8 

11 45 

14 85 

18 4 

18 0 

11 05 

EnnchAd owd um 

8 8 

10 6 

0 0 

7 7 

0 5 

5 5 


10 6 






* Refv to NCTC n imhon 










TABLE U^emMMMd 





Medium 

10 

11 

11 

IS 

14 

15 

15 

17 

18 



L CAtfl 

L CAWf 

/ CAM 

L kol Micifj 

/ C 15 

LC 80 

ir 184 L PmloaeMieua S 80 



NCTC 

NCTC 

NCTC 

NCTC 

NCTC 

NCTC 

NCTC 

NCTC 

NCTC 



2170 

2164 

2155 

8157 

8178 

8171 

2188 

8181 

8188 

FnU mod 

14 85 

14 85 

U 85 

11 5 

10 5 

10 0 

0 05 

f 8 

11 0 


(aU viU) (1) 










1 


18 85 

16 30 

18 0 

18 8 

10 8 

88 0 

6 a 

4 4 

It 0 

1 

K 

S 40 

14 85 

8 4 

8 25 

4 75 

1 8 

0 0 

4 8 

4 85 

1 

B, 

8 0 

14 U 

11 45 

12 8 

10 8 

15 0 

0 0 

8 4 

IS 0 

1 

PADtOthAE 

8 1 

8 4 

8 1 

5 1 

8 0 

2 7 

8 86 

8 8 

4 0 

1 

NUdn 

12 5 

11 05 

IS 8 

8 06 

4 0 

8 55 

8 85 

8 0 

4 5 

1 

Biotin 

18 86 

18 4 

18 55 

0 85 

a 8 

8 0 

5 7 

4 8 

a 75 

1 

FoHo 

14 85 

14 85 

18 0 

11 40 

7 7 

18 5 

8 15 

4 8 

11 8 

Enricbad nMdium 

0 0 

lU 0 

11 0 



0 6 


4 0 







TABLB n 

-COlMffHUd 





Medium 

10 

80 

81 

81 

88 

24 

85 

85 

87 



S 800 

& 828 

5 858 

S fmoealu 

S fooemhM 

8 /aacaIu 

S faocmlu 

Lome 

Loua 



NCTC 

NCTC 

NCTC 

NCTC 

NCTC 

NCTC 

NCTC 

muaaia 

AIMMte 



8170 

8184 

8178 

8155 

8174 

8175 

8178 

mdtt 

fotd*$ 










NCTC 

NCTC 










8150 

tin 

Full iDAd 

11 S 

18 85 

5 8 

0 55 

IS 4 

14 10 

11 5 

11 06 

88 5 


lAUvltAXl) 











B* 

11 8 

5 8 

8 0 

0 5 

10 5 

IS 5 

11 5 

18 0 

84 0 



5 15 

8 85 

5 15 

9 e 

18 0 

14 0 

7 55 

18 45 

88 8 


b! 

18 85 

11 55 

4 1 

5 0 

1 75 

5 6 

8 85 

18 0 

18 7 



4 1 

4 10 

4 75 

8 8 

8 5 

S 4 

7 0 

8 75 

6 8 


NlAdn 

4 85 

4 75 

8 1 

7 8 

8 75 

8 0 

4 0 

1 85 

1 1 


Biotin 

8 5 

0 86 

5 8 

8 1 

5 4 

8 4 

4 4 

4 04 

8 8 


FeUo 

11 55 

10 5 

6 a 

0 1 

5 8 

8 0 

4 6 

It 4 

88 8 

BnnnhAd nwdlma 





5 0 

7 0 
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(iv) biotm has teen found to be essential 
for 8 strains and 

(v) 3 strams respond to folic acid and 
pyndoxine 

Most of the strains of L cow and related 
speaes respond to nboflavin Folic aad is 
required by all the three strains of S 
faicahs^^ except that 4 per cent glucose 
and 2 4 per cent sodium acetate have been 
used mstead of the usual 2 0 and 1 2 per cent 
respectivdy It was thought that the 
concentration bf the vitamins and ammo 
aada used m the 4 per cent sugar medium 
may be sub dptunal for growth and aad 
production A deaease m the sugar per 
centage or an increase m the concentration 
of vitamins and ammo acids should enhance 
the percental of acid produced For this 
purpose an mpenment was conducted with 
the three cultures L aralnnosus NCTC 2161 
L C 20 NCTC 2171 and S faeeaht NCTC 
2175 which are very useful for the assay of 
many of thi B vitamms The composition 
of four media used m this experiment is 
given in III 

The all«¥ltamm medium D corresponds to 
that of Roberts and Snell^ Media lacking a 


TAKA nt — GOifPoainoN o» trb medium 
(^H a a to 7 0 ) 

CoNSTITUBHTt A B C D 

na 100 CO 
or TM HBDIA 


1 

diieoM tm 

Na aoatale fn 
Canto bydniryaala 
^osnttoa 1 trypto 
phaaa talu A and 1 
•dmUna fuantoa 
anell aanibtoa 
non H baton 

4 0 

1 0 

1 0 

1 0 

1 

• 

1 4 

) 

1 1 

1 1 

1 1 

4 

ThUaita ||tm 

10 0 

10 0 

60 0 

80 0 

5 

Rftmlavto uim 

100 

10 0 

60 0 

50 0 

• 

B. aJP^ 

PaatoUMulff fitm 

100 0 

100 0 

100 0 

100 0 

7 

ID 0 

to 0 

10 0 

60 0 

0 

Ntoeto |itm 

60 0 

60 0 

150 0 

100 0 

0 

Btotto ufm 

Potto l^gai. 

100 0 

100 0 

800 0 

100 0 

10 

0 6 

0 6 

1 6 

1 0 


given vitamin at a tune were aunnltaiieoaaljr 
run along with tbu aenea The leat of tm 
experimental procedure was the same ai ttat 
described eaiW The results are given m 
Table IV 

The results reveal that with higher dotages 
of the vitamms the augar content of the 
media remaming the same there is a higgler 
percent^ of the conversion of sugar into 
aad The acid production is incresaed with 
a threefold enhancement m the conosntra* 
turn of vitamins When the conoentratum 
of the sugar is doubled m the media the 
level of vitanun concentration remaining 
the same there is not a correspondmg m 
crease m the percentage of aad production 
( Table IV) In the case of L C 20 and 5 
faecalts the increase is nearly 50 0 per cent 
sriiercas m the case of L arobmoaus whose 
optimal requirements for vitamins are not so 


Vabu V— LAcma BAorniA iMBrui. ran_ 

AISAT OV B VITAMINS * THim AaSAT UANOIS 


VlTAHIH 


RbdUviB 


Ca paato 


CULTUBM 


FoRlin 


NUda 


FoUe acd 


NCTC 

(iDda) 

LC Vf 


aavou 
UK m 10 0 0 


NCTC 

(ladla) 


0 EMf 


L €mm 
7460 

Lsm Mnmd* 

L etm MP 
L eatti tm 0 10 
L eaaai L aratowoi— 
ATCC7460 tt61 

Lt to fliri* 0-110 
L CMM 1167 

L aMlmotiM* 

ATCC 1014 

L 

MO 1161 

L af tiaa 
ftu 116 

LC 10,1171 
L. L aya W iMO 010 

7410 tM till 

Le to 1171 

L maMma L tagai IU7* 0-4 0 


5 

ACTC S faaeakt 
OOM 1176 


0 1 0 


0 UO* 

0-lN 


0 0 76 
0-0 70 


TABLE ly — Bmcrr or THE OONOBNTBATION or VITAMIN 46GABBOHTDRATBS ON AQIDPBODUOrrraM 
{a c af 0 1 N aatd p rm dmc a i par 10 a a ai Ota maU tm ) 


VlTAMtlf 


L,C to NCTC 1171 


L mMwmNCTCSUi 


5 /MMMt NCTC nri 















A 

B 

C 

D 

A 

B 

C 

D ’ 

A 

B 

c 

D' 

AB vita 

If 1 

11 9 

16 0 

17 0 

17 8 

10 0 

10 0 

10 0 

14 0 

• 0 

10 1 

*8 

LMktof B 

11 0 

11 0 

IS 6 

17 6 

16 a 

16 0 

UO 

19 6 

U 8 

• I 

9 8 


B. 

1 8 

0 S 

0 8 

1 0 

17 8 

16 8 

10 6 

18 0 

14 0 

8 i 

8 7 

1 1 

ftnioA 

16 0 

10 0 

11 • 

It 0 

17 I 

16 0 

IT 0 

IT 0 

0 0 

0 0 

0 8 

8 0 

1 7 

1 1 

1 6 

1 8 

8 7 

08 

1 0 

1 0 

1 4 

1 0 

1 4 

1 8 

Ntoeto 

1 06 

1 I 

1 6 

1 1 

• 06 

1 8 

1 0 

1 8 

10 

1 0 

1 4 

1 a 

Blotto 

Pdito acM 

6 1 

6 1 

7 6 

8 0 

8 7 

8 0 

0 0 

8 0 

1 4 
to 

8 0 

1 8 

1 0 

1 f 

1 0 
10 
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high u those of the other two the increeae 
M only 16 to 20 cent 

The reealtfl ootained with media lacking 
one of the vitamins at a tune confirm the 
earlier findings and show that increased 
dosages of other vitamins do not potentiate 
any nse in aad production unless the vita 
min ssssnfMf and indispensable to the organ 
ism 18 present m other words the stability 
of the organism with respect to its vitamm 
requirements is not altei^ m qnte of a 300 
per cent increase m vitamin concentration 

The following cultures have been found to 
be useful m the assay of the B-compIex vita 
mins The assay ranges of our cultures have 
bem compared with those ated m Uterature 

The two cultures LC 20 and L ara 
binosus have been extensively used m our 
laboratory for the assay of B vitamins m 
some of the natural extracts 

Bummmrj 

1 The vitamm requirements of 27 strains 
of lactic acid bacteria have been determmed 
following the method of Snell and the proce 
dure has been descnbed 

2 Pantothen and niacm ore required by 
24 and 15 strains respectively Ten strains 
reouire nboflavm ana biotm is needed by 8 

3 The suitability of some of these strams 
for the assay of vitamins has been indicated 

4 The effect of the concentrations of 
vitamins and of carbohydrates on acid pro 
duction by the organisms has been eluadated 


S LC 20 NCTC 2171 L arabtnosus 
NCTC 2161 and 5 faecalts NCTC 2175 can 
be used for the assay of all B yitamins with 
the exception of thiamin and pyndoxine 
This work forms a part of the scheme on 
the National Collection of Type Cultures 
India sponsored by the Council of Scientific 
& Industrial Reseat India whose generous 
financial help is gratefully acknowledged 
Grateful thanks are due to the Director 
Indian Institute of Science forhiskmdmterest 
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Substitution of Coconut Oil m Soap 

S C GUPTA J S PHADNIS & J S AGGARWAL 
National Chemical Laboratory Poona 


Gocoant oU eu b* rabatltiitMl wttii adrui* 
tig« la Map Buaafutufa he mlaturM 
laarle add ndi fat* mch m rlM fat ( from 
Aettnodaphut kookmn ) caator oil grooadaat oil 
aad bjrdrogaaatod mala. 

C oconut oil is an essential ingredient 
for the manufacture of hiA graiu soaps 
and it usually forms 25 30 per cent of 
the total fat used The soap is easily 
solnUe m water giving profuse lather and 


possessing excellent wetting and detercent 
Moperties As there is a shortage of edible 
mts m this country at present there is an 
tmpemtive need for substituting coconut oil 
by other tetty materials m the soap and hair 
oil industnes 

The excellent properties of coconut oil soap 
are mamly due to tne presence of launc and 
mynstic aads as major components of the 
total faitty aads of coconut oiP The effect 
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of alkyl chain length on the properties of 
soap such as Herbig number, tune of sinking 
and drop number has been investigated by 
Shindkar and Venkataraman* Of the 
various saturated fatty aad soaps, sodium 
and potassium mynstates have been found 
to possess the maximum wetting action, 
foaming and detergent properties at ordi¬ 
nary temperatures As in^ible oils with 
mynstic acid as a major component are not 
available in suffiaent amounts m India, 
attention has been diverted to the mvestiga- 
tion of launc acid-nch oils Seeds of AcHnty- 
daphne hooken, Acttnodaphne angusttMta, 
CtnnamomuM camphora, Laurus nobSts, Lttsea 
chinensis, Lttsea stdMfera, Lttsea citrata and 
Lttsea xeylantca are available m Indian 
forests and their fats have been found by 
Puntambekar*, Puntambekar and Krishna* 
and Collins* to contam 43 to 96 per cent 
launc aad In the present investigation the 
seed fat of Acttnodaphne hookert, locally 
knovm as Pisa fat, is used m place of coconut 
oil in soap Its fatty acids consist of 96 
per cent launc aad. Castor oil and ground¬ 
nut oil mixtures along with Pisa fat have 
also been tned 

Hydrogenated rosin is a valuable m^re- 
dient of soap preparations* Its sodium 
denvative has bera recommended as a 
substitute for coconut oil in soap* The 
sodium salt of rosin was used in a^ixture 
with other sodium soaps to ascertain whether 
it can replace coconut oil m soap manufac¬ 
ture Lather value, hardness, wettmg and 
detet]pnt tests were earned out on each 
sample of soap Soaps thus prepared were 
found to be comparable to the usual tallow- 
coconut oil soaps m many apphcations. 

Experimental 

In order to obtam alkah-free neutral soaps 
the oils and fats used m this investigation 
were first hydrolvsed to fatty aads and 
neutralized by trie addition of requisite 
amounts of a strong solution of caustic soda. 
The reactum was completed by heating on 
a water bath for 1 hr. The sodium soap 
so formed was dned in the sun to a moisture 
content of about 10 per cent Hydrogenated 
rosin was amilarly treated The soap was 
then milled m a three-roll mill and the 
moisture content was finally aihusted to 10-12 
per cent as determined by the Aylol method*. 
40 gm. of this material was moulded to a 
cylindneal cake of 1|' dia. by pressing for 


5 mm. unoer a pressure of about 250 lb / 
m at a temperature of 40^. ±5‘*C 
e cakes were aged for a wedc in dosed 
glass vessels The following determinations 
were made 

1 Lather Value —The lather value was 
detennmed by shaking 50 c c of 0 2 per 
cent soap solution m one litre stoppered 
graduated cyhnder for 30 sec. and noting 
the volume of the lather produced after 
5 nun Hie stabihty of the lather was 
found out by noting the volume agam after 
24 hr. The values were determmed at 
room temperature (25°-30°C.) 

2 Wetttng Test —The concentration of 
soap required for causing the sinkiiw of a 
5 gm of skem of grey cotton yam m 25 sec 
at 40°C was determmed by Drave's method 

3 Hardness — The comparative hardness 
of different samples of soap was determmed 
by determining the weight (in lb) 
required to pierce through and break the 
cake A bronze hemisphere, 2 cm. dia, 
was employed for this purpose A cement 
testing madime was smtably modified for 
carrying out this test 

4 Detergency Test — A piece of long doth 
was first boiled in sodium carbonate solution, 
thoroughly washed with water and dned 
It was soued m petrol ether to which carbon 
black (1 per cent), groundnut oil (2 per 
cent) and mmeral lubncating oil (2 per cent) 
were added The doth was dned m the sun 
by spreading horizontally on a frame Test 
ineces, 5'x5', having an even shade were 
chosen. The test piece was shaken m 100 c c 
of 0 3 per cent soap solution for half an hour 
with distilled water The test piece was then 
dned m shade and the extent of soil removed 
was exanuned visually The above test 
was done m dupheate with each sample of 
the soap 

The composition of vanous soap samples 
tomther with their lather value, wetting test 
vuue and hardness are given in Table I. 
The detergent qualities of all the samples 
were found to be almost identicaL 

Dlecuseloii 

From the data riven m Table I it is 
seen that substihi&n of lauric aod-nch 
Pisa &t for coconut oil has increased the 
lather value m samples 2, 4 and 5 Less 
lather has been obtamed m sample 3 due to 
the partial substitution of a longer cham 
steanc aod m place of Poa fatC Agam, 
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TABLE I^OQMPOEmON * PROP E RTIEE OV 
VABIOUS EAMFLEE OT SOAP 


No. Acid eoMToti 
non or MAP 


Latuo value Deave'i Haoii- 
^ wBTTmo ntr mbm. 


£ * WETTIRO TUWt 

miiL, C4 hr, talubi (map 
CA O.L COBCBBTBATIOM 
BBfiUlBBO FOB 

is uc. 

WETTmO tiiie), 

gm./Utn 


lb. 


L TaUo«7S%+ooeo- 

BUt Ott 

t. TaUow 7S% + PIu 
f-t»% 

S. TbUow 7S%+PteB 
fat 

mM 10% 

4. Tttknr «%+Plu 

fat tB%+oaator 
oaio% 

5. Tallow e6%+Plaa 

Iht 25% + fxniiid 
nut efl 10% 

6w Tallow O^+oaator 
ofl 90%+fraaiid 
natofl 20% 

7. Tallow 75%+ioafai 
25% 

a. TaUow 75%+hyd 
naiii 25% 

0 TaUow 00%+PlM 
fat 25% +roiUa 
10 % 

10. TaUow 05% + Plaa 

fat 25%-Hhyd. 
roaln 10% 

11. Tallow 60% + 

■rouadnot oO 15% 
+h 7 d. mtn 25% 

12. fRHUDdaut oU 


tso 

250 

200 

200 

280 

280 

210 

240 

240 


105 

210 

160 

265 

280 

240 

170 

200 

200 

240 


280 
270 
200 Thtamed 


200 


0 56 
0 72 
0 68 

0 55 

n 57 

0 40 

0 56 
0 67 
0 52 

0 56 

0 56 

0 57 


52 0 
66 0 
60 5 

58 6 

60 75 

48 2 

85 0 
01 6 
64 0 

76 0 

66 5 

58 0 


substitution of 10 per cent castor oil and 
groundnut oil in samples 4 and 5 for the 
same amount of tallow (sample 2) has 
resulted m a marked mcrease in the lather 
value Drave's wettmg test values for these 
two soap have also bMn quite low and are 
^te close to that of coconut oil soap 
They were also found to be less hard than 
others because castor and groundnut oils are 
known to give softer soaps than oils contam- 
nw predommantlv saturated acids The 
e&ct of the soap nom these two oils is very 
clearly mdicated by the results of the values 
of sample 6 containing tallow, 60 per cent, 
castor oil, 20 per cent and grounwut (h1 , 
20 per cent soap has given lather value 

hi gW and wettmg test value lower than 
coconut oil soap (sample 1) although 
the hardness has been slightly lower than the 
latter. 

Hydrogenated rosin soap has given a 
quite lather value (samples 8 and 

10) and has proved better m comparison 
with ordinary roam soap (samples 7 and 
9) It also retards spotting m soap on 
storage which usually takes place when 


ordinary rosm is used. But a oomUnation 
of lauric aad soap along with that of hydro¬ 
genated rosin has defimte advantages Substi¬ 
tution of Pisa fat (launc aad) by groundnut 
oil and hydrogenated rosin (sample 11), 
however, lessens the stabihty of the lather 
of the soap 

An attempt was also made to substitute 
tallow by hydrogenated groundnut oil (IV. 
20-221 Although a goi^ amount of lather 
was obtained, it was very thm and subsided 
withm 24 hr This may be due to the 
conversion of olac aad mostly to steanc aad 
and partly to iso-oleic aad dunng hydrc^iena- 
tion The soaps of these two adds have leas 
solubility and wettmg action at low tempera¬ 
tures ( 25'‘-30°C) Other soam ( Nos 2 to 
10) have given lathers of nearly equal stabi¬ 
hty and are almost identical to coconut oil 
sow 

The hardness of all the samples of soaps 
with the exception of No 6 have been found 
to be more than that of coconut oil soap 
(No 1) This may be due to the presence 
of 15-20 per cent capnc and other lower 
aads present in coconut oil The existence 
of these aads in coconut oil is definitely a 
disadvantage because their sodium salts 
have veiy poor lather values and wetting 
action However, they are very soluble in 
water and are removra during the salting 
out stage But these aads have not been 
removed m the present work and were allowed 
to form a part of the soap The differences 
m hardness may not be regarded as a great 
drawback because by proper formulation of 
the oils and fats, it may be adjusted to the 
desired limit Samples 4, 5, 6 and 10 are 
quite satisfactory as substitutes for standard 
coconut oil soap 

OonclustoB 

Coconut oil can be substituted m soaps by 
suitable mixtures of launc acid-nch fats, 
castor oil, groundnut oil and hydrogenated 
rosm 

As castor oil has important mdustrial 
uses and groundnut oil is an edible oil, work 
IS being undertaken to employ other non- 
«itble oils m soap manufacture 
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Studies in the Fermentation of 
Carbohydrates by Yeasts—Part III 


T N RAHACHANDRA RAO & V S KRISHNAMACHAR 

Section of Fermentahon Technology Indian JnsMute of Science 
Bangalore 


Th* flumMitmbUlly of 33 cort>oli,dratM bjr 
80 strains of jrsuts from tbs Nadoiial Gollso> 
tioa of Typo Cnttnras has boon larastigatsd 
dacoos and Irnctoss ara oaa^ fsimsntsd by 
all tbs ysaats saamlasd mcraso la not 
fsimsatad by 3 strains 10 strains do not 
formant gala ct ess, and 8 among tbsss do not 
ftrmsnt maltoss also Rafllnoto la farmoitsd 
MfHally by 18 strains and msUsltoss by 8 
Hhamnoss la fsrmontod by only 1 strain 
Nona at tbs ysaats fsrmsnt lactoss or starch 
dyoogon Is partially farmsatsd by 1 strain, 
Innlln by 6 strains and dsztrin by 4 strains 
3 ysaats slightly formant ••moth^glucoslds, 
and 0 Jf-msmyl-glocoolde 

T he present paper u an extension of 
the earher worlc^ * and describes the 
fermentabdity of 22 carbohydrates by 
30 strains of yeasts from the Nationw 
Collection of Type Cultures 
In a recent review Bouthilet* points out 
that it IS customary to use yeast extract m 
the basal media usm for fermentation tests 
A number of 3 reasts were observed to ferment 
the yeast extract ud trehalose From the 
taxonomic pomt mnnew the use of yeast 
extract m fermenutwn tests is open to 
objection as any positive fermentation 
observed may be asoibed to the sugars 
present even though thw may not be 
fermentable Mrak and Phair have obsoved 
that 16 strains of yeasts studied by them 
feimenf^th yeast extract and trehalose 


Yeast extract contains appreaable quanti* 
ties of trehaloae 

The use of dilute yeast autolysates as an 
additive to the basal medium overcomes the 
difficulty Ihinng autolysis of veast trehalose 
IS de 8 tro 3 red In order to evaloate critically 
the fermentation reaction of yeasts we have 
earned out the tests using yeast extract 
abne and yeast extract with added carbo* 
hydrates Of the 50 strains studied not 
one has given any positive fermentation with 
yeast extract alrae 

The procedure adopted by us m these 
studies has been desenbed earlier^* The 
results obtained are recorded in Tables I 
and II 

DJseosslon 

1 Among the yeasts studied N C T C 
30M ferments rhamnose Other pentoses 
are not fermented 

2 Observations made after 24 hr mtervals 
show that the rate of fermentatum is the 
highest m duoose followed by fructose A 
tune lag 18 observed m mannose fenncntation 

3 Of the 30 yeasts faraimned 10 did not 
ferment galactose Among the rest com¬ 
ets gas fonnatioo was not observed with 
3 strains 

4 Among the dlsacrhandes, lactose is 
not fermented by any of the yea^ Sucrose 
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is sasily fennented and to the same dc«ee 5. Raffinose is partly fennented by 18 
as docose except in the case of N.C.T C yeasts, the rest do not ferment it 
3041 and 3079. Ei^t yeasts which did not 6. Mehsitose is fennented the foQowing 
ferment galactose also failed to ferment 5 strains, some partially and others folly 
maltose. N.C.T C. 3043, 3049, 3081, 3083 and 30M. 
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7 Starch is not fermented hy any of the 
yeasts Glycogen is partially fermented by 
NCTC 3082 

8 Innhn u partially fermented by 6 
yeasts NCTC 3003 3019 3040 3043 
3050 and 3052 

9 Dextrin is fermented by 4 strains 
NCTC 3075 3081 3083 and 3084 and 
mannitol amygdalin and dulatol are fer 
mented each by 1 stram of yeast 

10 Three yeasts slightly ferment a methyl 
glucoside and nine ferment 3 methyl gluco 
side 

Our thanks are due to Mr M Sreenivasa}ra 
for guidance and to the Council of Scientific & 


Industndl Researdi for financmg a scheme 
of which this work forms a part We 
thank the Director Indian Institute of 
Science Bangalore for his keen mterest in 
this work 
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Letters to the Editor 


A NEW POLARIZATION EFFECT 
REOOXOKINETIG POTENTIAL 

When two plahnum electrodes dipped 
m an aqueous solution containuig a rovers 
ible redox 8}rstem ax« connected to a source 
of alternating current it is found that a 
dc potential is developed at each of these 
electrodes This d c potential can be 
measured with reference to a third platmum 
electrode of a large area dipped in the same 
solution An electron tube voltmeter was 
improvised for measunng the same in order 
to avoid any laige current bemg drawn by 
the measunng instrument The dc poten 
tial developed is found to be dependent on 
the magnitude of the ac current passing 
The general behaviour is reproduable thoum 
the actual values of the potential may not be 
precisely so under the present experimental 
conditions Two typicu results obtained by 
using a saturated raution of quinhydrone 
m an acetate buffer of pH 4 8 are shown m 
Table I The sign of the potential as given 
m the table mdicates the si^ of the reference 
electrode 

The important feature of this new pheno 
menon is that both the electrodes behave 
similariyr This shows at once that the 
phenomenon is not caused by any dc 
component m the ac current employed 


The phenomenon may be provisionally 
explamed as foUlows Norm^y when a 
platmum electrode is dipped m an aqueous 
solution containing quinhydrone its poten 
tial can be considered as b^g mfluenced by 
a number of redox systems sura as (i) hydro 
qumone quinone (ii) hydrogen hyd^en 
ion (in) hydroxylion oxygen etc But the 
potential is entiimy controlled by the first 
named redox system Smee there is suffi 
aent time for interaction the activities of 
the components forming the other redox 
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systems at the electrode will adjust them 
sdves accordingly so as to conform to the 
same redox potential But when an alter 
nating potential i& apphed the relative 
velocities with which the various redo\ 
systems at the electrodes respond to the 
changing potential will differ Further thi 
concentration changes are also influenced by 
diffusion Fhe d c potential observed appears 
to be caused by these differential electrode 
kinetics of the redox systems These pheno 
mena may also be caused by the differential 
(fleet of the two lialf waves of the altemat 
mg current on the tUetrode reaction rates 
The new effect li w iccordingly been rtferred 
to as redoxokmetic effect and the poten 
tiaJ produced as redoxokmetic potential 
It IS to be noted th it the present e\|ienmi nts 
were done with x well poised redox system 
With a lightly poised system tiu effect would 
b< much greater The effect which ipjKars 
to be general is being examimd with other 
redox systems The ferrous fei nr systc m 
has already given smiilat results 
This phenomenon fcives a new method of 
approach for the study of tlectrodi kinetics 
ind is likely to throw light on the velocity 
of electrode reactions The tU tills of this 
work will shortly be published 
The authors wish to th ink the U V 
Scientihc Reseirch Committee (oi v ^rant 
which made tins work po^sibk 

K S Gl Kl K\JA Ooss 

H P \GMn\\T 

Indtait IftsUiiitc f 

Sugar Fichnology 

September 28 1950 

CAMPHOR PRODUCTION FROM 
OCJMUAf KIUMANDSCHARICUM 
GUERKE 

Ocimurnkthmatidi^charicum{ jK i kki v nativi 
of 1 ast Afnca grows well in Bombay Stite 
especially m the southern tracts It j,rows 
on all types of soils ind in ill climates and 
yields camphor in 6 7 months ifter sowing 
It can be grown on waste lands roadsides 
and along edges of fields and cattle do not 
browse on it 

The cultivation of this plant has been 
undertaken by the lorcst Silviculturist in 
many parts of Bombay With a view to 
find^ the optimum conditions for the 


economic exploitation of this plant as a 
source of camphor mvestigationa have been 
undertaken jomtly by the Forest Silviculturist 
and the Forest Chemist Government of 
Bombay 

A simple portable distillation plant has 
been deagned and used in these studies 
1 he still ( 40 gal capacity) is fitted with a 
steam coil at the bottom and an exit at the 
top The distillate is collected m an open 
vessel containing cold water which is kept 
immersed m a larger vessel containing water 
which IS penodi^ly changed The cam 
phor and oil which collect in the inner 
vessel art scparatid by filtration and the 
camphor present m solution in the oil is 
removed by refngerition and filtration The 
cnidi camplior thus obtained is purified by 
sublimation 

With i view to obtiiiimg data on the 
effect of storage of haves on the yield of 
c imphor f illcn and wit he reel leaves collected 
from tilt held fresh leaves gathered from the 
plants and leaves collected from the fJants 
md dtietl m the shade for i week were 
subjected to steam distillation The wither 
cd haves had been cxjxised to sun and rain 
for over 4 months Ihe yields of total 
distillate ind c imphor are given in Table I 
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1 rom the results give n in 1 abli I it will 
be seen that the yield of total distill itc from 
leaves exposed for 4 months to adverse weather 
conditions is 2 64 per cent 1 his yield 
compares favourably with the 4 per cent 
yield obtained from shade dned leaves 
Kulonged storci^ of leaves ^loes not appear 
to adversely af&ct the yield of distillate 
It has b^n observed that the yield of 
distillate and the ratio of camphor to oil m 
leaf material vary according to the locality 
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from which the material M gathered further, 
the 3 nelds of cam[rfior and od from leaves 
odlected from the same kxahty vary from 
reason to season the yields are greater m the 
dry months and the ratio of ou to camiAror 
in the total distillate is also higher 
A comparison of yields from firesh and 
shade-dned leaves shows that it is advan 
tageous to em^oy partially dried leaves for 
distillation Weight lor weight a better 
>ield of distillate is seemed and there is 
considerable saving m fuel 

Investigations are m hand to determme 
the optimum conditions for the cultivation 
and harvestmg of OattHm Mtmandsdkaneum 

D J Ribeiro 

Forest Department 
Bombay State 
Dharuar 
August 9 1950 


OIL FROM THE SEED OF GOKHRU 
{XANTHWM STRVMARIUM) 

Gokhri ( Xanthium rtrumartum) occurs 
abundantly throughout the hotter parts of 
In^ No large scale use for any product 
from this plant has been found although 
Watt* Chopra* and Nadkami* have dm 
enbed a number of medicinal uses The 
seed IS known to contam an oil bnefty 
referred to by Lewkowitsch* as a lesser known 
semi drying oil A det iilcd study of the 
economic possibilities of the oil from this 
source has been undcrtiken m these labora 
tones 

The seed is enclosed in a tenacious thorny 
cover which is difficult to remove by mecha 
meal means It is not tendered Imttle for 
easy crushing l^ heatmg dehydratmg and 
even roasting It is not softened by soaking 
in water treatments with steam alkahes 
and common oxidizing a^ts are mcffective 
By soaking the thorny fruit m 2 5 per cent 
suiidiutK acid for about 12 hr and then 
drying in the sun for a day or two the 
fruit coat softens and the seed can be 
obtained easily by hghtly pressing between 
rollers and wmnowmg A number of batches 
can be treated from the same tank of aad 
solutton until tiie acid strength is reduced 
to 15 per cent 


m 


The seed which a about a third of the 
wei^t of aiT'dry fruit oontams 32 per cent 
oil The seed yiw m the vicmity of Nanwr 
Agncultural Collen Farm was olxmt 6w lb 
per acre danng the year 1948-49 and 480lb 
per acre during 1949 50 the planti bemg 
spaced 1 to 1 5 This rqireaents an yield m 
about 175 lb of oil per acre Comparing this 
with yields of oils obtained from the usual cidti 
vated oil seeds the oil yield from grrichra 
must be regarded as subkantial enough to 
deserve attention 

The physical and chemical constants of 
the ml an 


1948 49 1949 50 

lamfle uutMe 

(Mer {tM 

cxImeUd) pnued) 

Ref mdex at 40 C 1 4697 1 4665 

Sap \al 202 5 192 0 

lod \al 1119 1240 

RM v-U 25 20 


The oxygen absorption values of the ml 
according to the method desenbod by 
hlsden* was 6 5 in 2 days 7 2 in 4 days 
9 3 in 8 days and 11 7 in 12 days 

\ samfdc of oil stored for about a year 
out of contact with air was found to hive 
dm eloped *i thick tenacious pale yellow 
transparent him slightly sticky but other 
wise rubberhke The oil rapidly thickens 
on heating and the viscous pnrauct thus 
formed is misable with nuneral oib Tlie 
hot ml it the point of jelhfication has good 
spreading properties and thin hlnu> dry 
rapidly lurther work on the oil is in 
progress 

K C Shkis Ksrw \ 

K S KRIXHNVMURrilY 
C R Athswall 
igrKultural Research Institute 
Nagpur 

August 14 1950 
mILRi sets 

1 Chops \ R N Indigenous tirugntf tniie 193* 

2 I IBOBK ( l> IdOk Otis S- leu 1926 133 

3 LsWKowiTscn 1 &. xshoston C H Otis 6> 

Wexsi 1921 II 246 

4 SsnKsam K M Jnltan Melerie Medtee 1927 

905 

5 t>ATT ( Dietionery / I cononic Irodncts of 

Indie 1893 6,318 
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Co-occurrence of the Positive & 
Negative Joshi Effect 


D P JATAR 

Chetmcal LaboriUortes Banaraa Htndu Umventiy Banaras 


Joahl df^ct In Iodine ▼nponr under eleere 
endtnt te n hne been Inreetlgnted Current 
oecUlotnune obtained In the dark and In light 
reveal the oo occurrence of the poeltlve and 
nagatlvo Joahl affect 

D uring work on the potential vana 
tion of Joshi effect an almost ms 
tantaneiw and reversible photo 
vanatioa (±A«} of the dis^arp 
current (*) some suggestive results were ob 
tainbd when current measurements were 
made with systems charged with various 
vapours and gases in duk and m light 
using nmultanmusly more than one detector 
They were particularly sigmficant m the case 
of wdme vapour excited by external sleeve 
electrodes connected to the secondanes of an 
HT transformer The current (t) was ob 
served with a xmiror galvanometer actuated 
by a diode and also with a cathode ray 
osctllograph connected serially with the 
fbnner m the tube orcmt Table I records 
one typical senes of results The relative 
Joshi effect %AtlOOAt/to where Id is 
the current m dark and A> its change 


TABLs I—josm cmor « iooinb vapouk 


kV 


h 



0 

6 

U 

+11 

+168 6 

0 < 

66 

SI 

- 66 

- 66 6 


la 

8S 

-.106 

- n 4 

0 6. 

ITS 

46 

-It? 

- 71 4 

0 r; 

160 

U 

1S7 

- 71 1 

oi! 


18 

110 

- 78 1 

0 •! 

ixa 

61 

-Itt 

- n 1 

1 Or 

no 

66 

-IM 

- 70 0 

1 r 

us 

TO 

-la 

- 47 6 


ns 

Ti 

-m 

- 66 7 

1 s 

ni 

86 

-141 

- U 4 

1 Sf 

m 

100 

-m 

- 66 7 

1 u 


110 

-ISO 

- U 8 

14. 

SIO 

111 


- 10 8 


M 

111 

- o6 

- 44 8 


(usually though not mvanably decrease) on 
irradiation Joshi* using h f dischazges 
m chlonne Tewan* and Desbmukh* using 
commercial frequency discharges in lodme 
vapour observed a ferny pronounced positive 
effect at low potentials and its mversion by 
mcreasmg the potential the familiar Sie 
mens ozonizer constituted the diadiaigs 
tube m their experiments The present 
results using sleeve exatation diow the 
production of a large positive Jcohi effect 

i ust near the threshold potential viz about 
14 kV On mcreasmg the applied potential 
by 0 07 kV i e by about 17 per cent it is 
remarkable to see the effect rhanging sign 
and yielding about 66 per cent negative 
Joshi effect This last mcreases (numerical 
ly) to a maximum about 73 pv cent for 
the same rise m apphed potential and then 
diminishes promssively 
A study of the wave form of the discharge 
cunent tp and that under lig^t h was 
next undtftaken Fig 1 is a representative 
group oi osalfegiams obtained m dark and 
m hght for the potential range 0 4 to 1 0 kV 
when the relative Joshi effect %A» vanes 
appreciably Oscillograms corre^nding to 
la^ appued potentials (not ^wn) dif 
feiM mm thM m Fig 1 chiefly m one 
reflect The number of high frequency 
(hf) pulses increased marudly rapidly 
and tended to be crowded with increased 
arahed potential As the value of the dis* 
charge current was low and the regime 
markedly unstable the corre sp ooding eur> 
rent structure on the CRO at potentials 
less than 04 kV was too flicunng for 
delineation It was seen however fruit at 
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IM DARK IN UGHT 

FlO 1 — OaCILLOORAMt IN THE SARK AMD IN 
LIGHT FOR THE FOTENTIAL RANGE 0 4 TO 1 0 EV 


these low potentials causing the positive 
Joshi effect the influence of irradiation was 
chiefly to stabilize the h f pulses It is now 
seen that as the potential is increased the 
number of high mquency pulses (say in 
daric ) increases then amplitudes however 
reroam senably unaltered A diode mea 
sures the ovendl current whose magnitude 
depends almost entirely on the numMr and 
the amphtude of these h f pulses It is 
instructive to observe that the effect of light 
mvestigated m various visible spectral re 
Rons IS to cause two stmuiiatuoua changes 
both instantaneous and li^t reversible 
(a) a decrease m the ami^tim of some of 
these hf pulses but (b) mcrease in their 
total number An examination of a number 
of oscillograms of which Fig 1 is typical 
undertaken to obtam more information 
about (a) has revealed that the amphtude 
reduction on irradiation is apparently linked 
with alternate h f poises whiim is suggestive 
The amphtude reduction (a) has been ob¬ 
served m these laboratories and elsewhere 
m nnmoous system showing —Ai Mow 
—A* would be reduced (numerically) due 
to the oo-occorrence of (b) which ^ ss 
should cause the positive Joshi eSect The 
net mflnsnce of Oght unom' any Rven or 
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comstances would therefore depend on the 
resultant of (a) and (b) Essentially similar 
results have faKsen observed m a number of 
other media and markedly in hydrogen under 
sleeve exatation over a fairly wide range of 
operative conditions With an ozonizer 
discharge m chlorme and using as a current 
detector a special nine valve amjdifier con 
nected to a loudspeaker a snou^ positive 
effect was observed by Joshi and Lad* lust 
above the threshold potential Vm wmch 
mverted precipitously to the apparently 
more famihar negative effect due to a very 
slight mcrease of the apphed potential In 
a chlonne filled semi ozonizer Joshi* ob 
served withm a linuted range of conditions 
in the anti phase half wave positions of the 
oscillograms a simultaneous production of 
the positive and native Joshi effect The 
ready mversion -fAt ^ —Af and their 
CO occurrence now observed as a methodic 
feature of a fairly wide range of conditions 
under sleeve exatation have an obvious 
mterest from the standpomt of a general 
theory of this phenomenon eg Joshis 
theor^ of its surface ph^oelectnc ongm 
Subs^uent studies have^own that com 
pared with other type discharges such, as 
that using an ozonizer which has almost 
invariably been used during earher work 
m this field this stmuUaneotu production of 
:J;Af IS more widespread easier of detection 
and entails a simpler techmque under sleeve 
exatation Presumably this is because at 
low field strengths which are favourable for 
the CO occurrence of this phenomenon sleeve 
exatation produces chiefly a surface as dis 
tmct foom volume conductivity This is 
illustrated by the general finding that both 
the magmtude and the above mentioned 
characteristics (a) and (b) of the Joshi effect 
become more pronouiuM by mcreaaing the 
number of sleeves 

My grateful thanks are doe to the Council 
of Saentific & Industrial Research for a 
grant and to Professor S S Joshi for his 
valuable advice and guidance throu^iont 
the p r o gre s s of this work 
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Preparation & Properties of 
p-dextrin from Anowroot Starch 


R VISWANATHAN 
Untversfty Bwhemtcal Laboratcry Madras 


Tlw pnpftratloii of ? dostrin from ootoble 
■tarth ( arrowroot) bat been deacrlbod Four 
oamploa tiaTO boon analyood for tholr phot 
phoruo contont lodlno nambor and coppor 
roduclng powor Tho rat# of hydrotsrolo <m 
daoctrlna by jMuldy malt amylaoo u Influoncod 
by tba phoophoma contmt and lodlno and 
coppor numboro of tho doxtiin and lo appro 
dably olow whan thooo valnoo aro hl^h 
Tho doatrlno can bo fracUonatod Into two 
oompononto by cold water ojctraction 
A modlflod lodomotrlc method hae bm 
doocribod for determining tho coppor reducing 
powor of etarchoe and dextrine 

A mong the controversial aspects of the 
chemistry of ^ dextrin' may be men 
tioned the functional significance of 
the dextnn phosphorus* • and the 
homogeneity of the dextnn itself'*** A 
reinvestigalhon of these and alhed problems 
requires as an essential preliminary the 
charactenxation of p dextnn obtained under 
varied conditions of starch hydrolysis These 
aspects are dealt with in the present com 
munication 

Exporlmontal 

Hyirdysts of StercA — Lintner soluble 
starch from arrowroot was used as the sub 
strate Three different preparations of amy 
liMg were employed (i) Aqueous amylase 
was obtained by stiinng up ungerminated 
wheat flour with five times its weight of 
water and a few cc toluene for 10 hr at 
31®C Tht suspension was then centrifuged 
filtered and the filtrate preserved under 
toluene at S^C (n) for the preparation of 
alcohohe amylaw the wheat flour was 
extracted with twice its weight of M per 
cent (v/v) alcohol for 30 min at 31 C 

(m) a third extract was prepared by dialj^g 

the stock aqueous amylase for 48 hr 
against distilled water under toluene at 
5X The concentration of the amylase 
(expressed m terms of its gm eqmydent of 
wheat floor) was 0 42 per cent of the total 


volume of the reaction mixture in expert 


ments IIV 

Fxpt So 

cone 

Amyiati 

p^r C0ni 

0 jrtract 

I 

21 

aqueous 

II 

84 

aqueous 

III 

21 

aqueous 

IV 

84 

(dialysei 
al<^hohc 


The hydrolyses were earned out at 38“C 
in acetate buffer (pH 4 6 final concentra 
tion 0 01 molar) with the addition of a few 
drops of toluene For foUowmg the course 
of starch hydrolysis ahquots of the reaction 
mixture were withdrawn at defimte mtervals 
of time After heat mactivation of the 
enzyme by keeping m a boiling water bath 
for 5 mm the mdtose m the ahquots was 
estimated by copper lodomet^^ 

The results of experiments IIV ( Fig 1) 
correspond to typical hydrol 3 ^tes and 
refer to ash and moisture free substrate 
The percentage hydrolysis of starch was cal 
culated as lOOx (apparent maltose/theore 
bcal maltose) the ^nation for the theore 
tical value l^mg 1 gm starch — 1 055 gm 
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maltose It will be observed that the hnut 
values reported here are considerably higher 
than those considered typical for p axn 3 rla 8 e 
action by Blom Bak and Braae* namely 
53 per cent Among the factors influencing 
the extent of starch hydrolysia by p amylase 
are the nature and method of preparation of 
eiuyme and sul»trate^^^^* It is relevant 
therefore to refer to the high limit values 
associated with the use of crude wheat amy 
lase^**^* as also to the peculiarities of arrow 
root amylopectm^ 

Pfectpitaiton of fi-dcxinn — In each of the 
experiments IIV two digests were used for 
following the course of starch hydrolysis and 
two others for the preparation of ^ dextnn 
At the end of 48 hr reaction time (by 
which penod the hydrolysates were founa to 
have approached the limit stage) three 
volumes of 96 per cent alcohol were added 
to the latter two digests The dextnn which 
preapitated was removed by centnfugmg 
stirred mto suspension in 10 c c water (in 
expenmcnts I and III) or m 20 c c water (m 
experiments II and IV) and repreapitated 
by the addition of five volumes of 96 per 
cent alcohol The dextnn was once ag^ 
separated by centnfugmg washed twice 
with 96 per cent alcohol and dned at 60X 
overnight The yield of the dextnn was 
0 3 gm (m experiments I and III) 1 3 gm 
(experiment II) and 1 5 gm (experiment 
IV ) from a reaction mixture of total volume 
72 c c These yields of p dextnn were found 
to suffice for the determination of total 
ifliosphorus iodine number and dextnn 
content 

Analysis ^ Dextrlns 

One per cent solutions of the dextnns in 
hot water were prepared For the estimation 
of dextnn content 10 cc of the dextnn 
solution were hydrolysed m N/2 hydro 
chlonc aod for 3 hr m a boilmg water bath 
The aad hydrolysate was neutralized with 
strong alkah the solution made up to known 
volume and the glucose m aliquots estimated 
by copper lodometiy The glucose value 
was multiplied by 0 90 to g^ the dextnn 
eqmvalent 

lodme number and total phoqihorus of 
dextnn were estimated by the niethods of 
SaMec^ and King'^ respktivdy 

An lodometnc adaptation of the techmque 
Richardson Hig^botham and Fairowu 
was used for estimating the copper reducing 
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power of the dextrms 5 c c of Somogyi t 
copper reagent^ and 1 cc of O’! per cent 
docose solution were added to 4 c c of the 
dextnn solution contauied m a Ug^tly 
stoppered 8'xl' Pyrex boiling tube and 
kept immersed in a boding water bath for 
3 hr The boding tube was then plunged 
mto water at room temperature (31X) and 
maintamed therem for TQ mm 2 c c of 2 5 
per cent pota ssium iodide were run down 
the walls of the Pyrex tube without stimng 
or agitation 2 c c of 20 per cent sulphuric 
aad were dropped direct mto the solution 
from a wide mouthed pipette with sunul 
taneous agitation so as to mix the contents 
thoroughly Complete dissolution of the 
cuprous oxide was ensured by stunng up the 
sedimented reaction products with a glass 
rod and washing out the tip of the rod mto 
the solution Titrations were earned out 
against standard N/2(X) sodium thiosulphate 
solution Blanks were run to allow for the 
tbtosulphate equivalent of the added glucose 
and the reagents 

The values reported are the averages of 
those obtained with two separate prepara 
tions of each dextnn 

Hsrdrolysls of Dextrins 

For hjrdrolyais studies a malt preparation 
from paddy was used Paddy was allowed 
to gemunate for 3 days and the sun-dned 
malt was extracted with five tunes its weight 
of water and a few c c toluene for 10 hr at 
31®C The procedure for following the 
course of dextnn hydrolysis was the same as 
that emplo 3 red m the case of starch The 
reaction mixture was ma^ up of 20 cc 

U r cent dextnn solution 2 c c acetate 
r (6H 4 6 01 molar) and 2 c c malt 
extract («01gm malt) Fig 2 gives the 
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naolts of the bydrdystt ezpenments on 
dextmiB IIV It u seen that the initial 
rates of hydrolysis as wdl as the final eq^ 
bnum vahies are of the same order as uiose 
obtained by Hopkins Bailey and Dolby* and 
much higher tmui those of Tycbowda and 
Masior** who used unbuffered reaction mix 
tores at 6 0 and could get a final spht of 
only 28 w cent on a typical dextnn The 
hmit values of maltose obtained in the 
present case often exceed 100 per cent and 
point to considerable hberation of glucose* 
Table I gives the properties of the dextnns 
and their rates of hydrolysis by malt amylase 


TABU 1 —ABALTSia OT DEXTRINS 


Dmmni 

PMOt 

lODlNB 

Coma 

% DKXTRIIt 

No 

nniftos* 

% 

KOIIBH 

irOMBEBt 

RVDOOLVtCD 
IN 80 HIN 

I 

0 IB 

7 40 

46 6 

86 4 

11 

0 tt 

7 41 

40 a 

U 6 

11! 

0 la 

6 ai 

45 1 

17 1 

rv 

0 M 

7 41 

46 0 

28 6 


* Photpbontt eoatnt ot unmroot ■olubto tUicb 0 06 p« 
ont 

t Coppar number f uler t to mf of copper rudo eo d by 1 0 (m. 
ituoh or dnilnn 1 066 (m miltoea or 1 ill gm gtuooM 
The Ythiei for glnooce malCoM tiid eii ow io ot •wuble itcicli 
wen ITOt 1 S 79 aiiid SO 4 S nepecHvely 


The phosphorus content iodine number 
and copper value of dextnns 11 and IV are 
slightly higher than those of dextnns I and 

III Correspondin^y the rates of hydrolysis 
by malt amylase are somewhat lower m the 
case of dextnns II and IV The differences 
between the two groups of dextnns are pro¬ 
bably related to the dmerences m activity of 
1 6-» glucosidases of the trae mentioned by 
Myrbaeck and Ahlborg** Decreased activity 
of 1 6-a glucosidases at 8 per cent starw 
concentration might lead to the formation 
of p-dextrm with a comparatively higher 
content of anomalous linkages the pos 
abihty has been suggested that phosj^rus 
might be mvolved m such linkages* and it is 
hence mteresting to note that dextnns II and 

IV prepared frm higher substrate levels of 
staiw are relatively richer m phosphorus 
than dextnns I and III which were prepared 
from a lower level of starch concentration 


Selnblttty Detennlnatkm ft 

FracttonatlaB of p dextrlna 

The solubihty data reported here refer to 
dextnns II and IV which were prepared from 
50 gm lots of soluble starch In the final 
diymg of the dextnns it was found conve¬ 


nient to use acetone The yidd was 15 gm 
of dextnn II and 20 gm of dextrm IV 
from 50 gm of air dry soluble starch 
Varymg amounts of dextnn were mecha¬ 
nically agitated at 31°C with 10 c c water m 
test tub» fitted mth rubber stoppers After 
30 mm agitation the su^nsions were fil 
tered It was observed that even with the 
lowest amounts of dextrm used a significant 

S ntion of residue could be recovered on the 
ter paper 2 c c of the filtrate were used 
for the detemunation of dextnn by acid 
hydrolysis Total dextnn was estimated 
m hot water solutions of the dextnn In 
Fig 3 the dextrm m 2 cc of cold water 
extract is plotted against total dextnn 
Fig 4 shows the percentage of dextnn m 
solution when 100 mg of dextnn were ex 
tracted for 30 nun at 31X with 10 c c of 
sodium sulphate solution of varying strength 
For the fnmtionation of dextnns II and 
IV 500 mg of dextrm were extracted with 
50 c c vrater for 30 min at 31‘’C The sus 
pension was then filtered 5 cc of the 
filtrate were used for the determination of 
lodme number 4 c c for the detennmation 
of copper reducing power and 2 c c for acid 
hydrolysis follow^ by the determination of 
lodme number Another 500 mg lot of dex 
tnn was similarly fractionated and 37 5 c c 



Fio 3 — SotvBiuTT or koaxTBin m watsa 
AT 31*C 
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FlO 4 — SOLUBIUTY OF p DEXTRIN IN SODIUM 
BULPHATX SOLUTION AT 3lX 


of the filtrate were mixed with 12 5 cc 
of 20 per cent sodium hydroxide for the 
determination of optical rotation Values 
read off from Fig 3 were used for calculating 
the properties of the cold water soluble 
fractions of dextnns II and IV reported m 
Table II 


TAStf t: 2! D**TiuNe ii * nr * 

Tmm OOU> WATER SOLUBLB mAOnONS ( OWSPl 


pROniBTISt 

Dbxtiim 

CWSF 

Dixnuir 

CWSF 


1] 

now 

DEmiN 

11 

IV 

FBOM 

DBjrrBiv 

IV 

loduM BDIDlMr 

7 41 

19 48 

7 41 

10 07 

iBTHne Ib ndu 

1791 

701 6 

1619 

1140 

eu( power on 
•Old hydralyolt 
ofdaztrfB % 

CoppBTB Biber 

4S 77 

104 9 

48 88 

110 0 

SpB^ fBUtlOB 

•flSl 1* 

+181 1- 

+ 166 ]• 

+190 r 

in u NbOH 

Dime |\*C 

* “m 

16 

6 

10 

11 

^ °Sam«e 

16 

8 

10 

11 


* n^^i-ckaU hacth oaloutaUd from kxHna ornnhar aooacdinf 
to fannula of Baffmann aad Uacbamar* La 

MXNVfir 11 xJodlBo Buaabar of daitiu) 
t °Samao “ lanftli oaloulatad aonnHIng to Samae** 

fnMB data on hwtiii a oauimtod br dazlrfo bafaca and aftar 

■cKi ■jrantyu. 


The daU presented here on the aolubihties 
of dextrins are not su£Baently extensive to 
warrant any conclusions on the number of 
components m the dextnns still they are 
enough to show that the dextnns are not 
chemically homogeneous The results of the 
fractionation experiments strikingly confirm 
the heterogeneity of the dextnn preparations 
used The cold water soluble fnetion pos¬ 


sesses a much higher copper reducing power 
and lodme num^ than the original dextnn 
in both the cases ( Table II) The specific 
rotations of the original dextim and the 
cold water soluble fraction are also widely 
different Hus is a dear evidence that each 
of the limit dextnns mvest^ted is a mixture 
of at least two distmct pcujraacchande com¬ 
ponents The more soluble component is of 
lower molecular complexity as judged from 
its reducing power A similar relationship 
between solubihty and molecular weight 
has been reported of staidies by Richardson 
d al^ 

It IS also pertinent to note that Haworth 
and CO woricers** have recorded experimental 
observations regarding dextnns prepared 
by them which definitely pomt to the hetero¬ 
geneity of their specimens but they do 
not appear to have stressed their significance 
Thus depending on the method of acetyla 
tion one or two acetates could be obtained 
from the same and apparently homogeneous 
dextnn* Further the dextnns would not 
give clear aqueous solutions in the cold The 
possibility of fractionating p dextnn with cold 
water has been demonstrated in the present 
work It would therefore seem to be more 
appropriate to mvestigate the question of 
homo^neity by physico chemical techniques 
than to place absolute rehance on the 
methylation method of end group assay 

Summary 

1 Four specimens of 3-<lextnn have been 
prepared from arrowroot starch under dif¬ 
ferent experimental conditions Their jdios 
phorus content lodme number copper re 
ducing power and rates of hydrolysis malt 
amylam have been detemuned Of the four 
dextnns studied two with the higher phoe- 
phonis content lodme number and copper 
number were hydrolysed more slowly by 
malt amylase thui the other two 

An lodometnc adaptation of the tectmu^ 
of Richardson sf«/ ** has been descnbed lor 
the determination of copper reducing power 
of starches tod dextnns The values ob¬ 
tained by this method are consistent with 
that given by determination of lodme 
number 

2 Two different preparatioiis of ^-dextnn 
have been studied m regard to their solubihty 
behaviour Each of these preparations has 
been separated mto two diabuict components 
by fractionation m cold water In both the 
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cases tbe roore soluble oamponent has been 
shown to be of rdabvely lower mcdecular 
oomidexity 
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Utilization of Castor Seed Cake 


N R KABCATH & R K KULKARNI 
Vmverstiy Department of Chmecal Teehnalogy Bombay 


Goodltloii* lor the NrtrMtion of caitor Med 
protelM fro m detettod ceko hero beea etaad 
erdlMd Extnctioa of cake (t part) with 
0 20 per cent eodlum hydride eohitton 
( 20 parte ) et 60*0 tor 30 min end predpltn 
don of protelne by aoedc edd or enlphnr 
dloxldo AlTee a product eoltable for the pro 
paradonofdietempere oil bound water palate 
edheelra compoe l tione and moulded producta 


I NDIA produces 6400 000 tons of oil 
seeds annually (1944) of which 1 14 000 
tmia are castor se^ The oil seed 
cakes are mostly used as fodder <a 
fertilixer Castor seed cake whose produc 
turn IS estimated as 66 000 tons per annum 
etuinot be used as fodder due to the poisonous 
constituents present m it and is therefore 
mainly used as a fertilizer for sugarcane and 
other crops Unlike other oil sM protems 
castor cake proteins have not been mvesti 


gated to any great extent An excellent 
review of the castor seed cake and its uses 
has been given by Jones* The average 
analysis of defatted castor meal shows 12 4 

r iT cent globulins 3 85 per cent proteoses 
5 per cent toxalbumm ncm and 1 8 per 
cent pentose protems 
The smtabthty of castor cake proteins for 
the production of distempers {daracs adhe¬ 
sives and fibres has bem mvestigated and 
the results are presented m this paper 

iMlntlon of ProteinB 

Analyne of Cake — Castor seed cake was 
first crushed to 4 mesh m a jaw cruaher and 
then disintegrated m a laboratotv Raymond 
screen mill The cake powder had a bulk 
density of 0 7 gm/c c and gave the following 
proximate anuym moisture 1125 per 
cent fat 6 2 per cent ash 627 per cent. 


289 



J SCI IMDIMTR KBS V SB IMO 


uid nitrogen 4 582 per ooit As the varhnu Pnapitahom of Pntoftu — The proteins In 

fractums obtaued the screen analysis of solntiion were inedpitated by admig ddnte 
the powder gave the same values for the aad and adjastmg tte to the isoelectric 
amount of mtrogenous material peptued by pomt Acetic acm and anlphnr were 

0 2 per cent NaOH (76 98 per cent) the found smto^ tor the puipoae Proteins 
whole unfractionated cake powder was used obtamed by preapitation wiA do 

m this investigatum not easily go mto solution m different peptas- 

Defattnig of the Cake Powder — The rela mg a^ts The properties of protems 
tive efficiaicy of bensroe benzene methyl Isolated by different methods are given m 
alcohol azeotrope industrial meth^t^ Table I 

spirits and n hexane for defatting the cake The viscosities of the varioos protem 

_ _1_A A_X_1_«_- - ^__ 




the ideal solvent for the purpose as it causes 
the least denaturation of proteins as indi 
cated by the extraction i^ues by 10 per 
cent sodium chloride (62 14 per cent N) and 
Is readily available m India Analysis of the 
brozene extract was acid value 145 1 mg 
KOH/gm si^ value 184 0 mg KOH/gm 
hydroxyl value 145 2 mg KO^gm 
Extraction of PtoImm — The defatted 
cake TOwder was air dried for 18 24 hr 
and ^ traces of residual benzene were 
removed under vacuum The extraction of 


nroteins by sodium chloride sodium bicar 
Donate sodium sulphite borax and sodium 


bonate sodium sulphite borax and sodium 
hydroxide solutions was studied m detail 
Grood yidds were obtained by extracting the 
cake powder with 0 2 per cent sodium hydrox 
ide(20cc pergm ofpowda) Theop^um 
temperature and tune of agitation are OOX 
and 0 5 hr for the maximum extraction of 


nrotem( 88 86 
The sodium hy 


The sodium hydroxide solutions are extremely 
slow to filter and a systematic mvestigation 
showed that the rate of filtration can be 


considerably enhanced without m any way 
dimmiahing the yield of proteins by duutmg 
the solutum with three tunes its volume of 


water alternatdy the decanted solution 
together with wauungs can be clarified by 
oentnfngmg 


hydroxide solution at 2S*C usuig standard 
Ctotwold visoometer* were detennuied The 
qieofic viscosities and reduced viacosities at 
various concentrations were ealmletwH and 
^tted against concentration as shown m 
Figs 1 aim 2 A sample of commercial aad 
casern purified by repeated waydbmg with 
water and separation Bom extraneous mat 
ter by decantation and dried the usual 
method has been included for comparison 
It IS seen fnmi Fig 2 that the spec^ 
viscosity of castor cake protems vanes almost 
hnearly with concentration bdow 1 per cent 
The mtnnaic viscosity is therefore given 1^ 
the slope of the specific viscosity-oonoenlia 
bon curve At concentrabons hi^er than 
10 per cent however the straight hne 
relabonship does not hold rood although it 
does m case of casern (Fic 1) Castor 
cake protem No 7 has an mtrmsic viscosity 
of the same order as that of aad casern 
indicating the possibihty of obtaining a 
castor cake protem fracbon having pro* 
perties comparable with those of aad casern 
It IS mteresbng to note that Staudmger s 
equation 

i}9»KMC 

vdiere i)^iBqiecificvisooaty Mo molecular 
weight C o ooncentratxm m gm /tOO c c 
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K Mi ooQfUnt holds good at ocmoeatrations 
bdow 1 per cent Hence the deternunatxm 
of vlacottty at anv one concentration below 
1 per cent is neeoed to determine the mole¬ 
cular weight of the protem fraction provided 
the constant K has been previously deter 
mined 

Ai^lieaCloa of Castor Cake ProtelBS 

CoaHng CompaUtons — Woric done m this 
laboratory on the raw matenab easily avail 
aUem India for use m coating compositioiis 
has shown that a mixture of pigments con 
sating of 48 per cent wbitmg 32 per cent 
barytes 16 per cent china day and 4 per 
cent asbestme (with a small quantity of 
body pigments for the adjustment to stftn 
dard wmteness) gives on the whole a better 
poionnance than the usual composition for 
a dutemper based on casein Thu improved 
formulation of pigments u used throughout 
the work with castor cake protems m 
coating compositions 

Castor se^ cakes cither m the findy 
powdered form or its fractions passing 
throuj^ (200 medi screen) were found 



Fio 1 -<r. VAiiATioif or sPBCinc viscosity aud 

VISCOSITY WITH COKCSJITKATIOII Or 
CASan AND CASTOR PROTXINS (SAHRLB NO 7} 
(1) AND (2) VS COVCRNTRATION (3) AMD (4) 
^fCvs OONCBMTaATlON 6 CASBDf O CASTOR 
rROTxnrs 



Fio 2 — Variation or sncinc viscosity wim 

CONCSNTRAtlON Or CASTOR PROTRIN SAMTUtS 


oiumtable for prodnciiig a good grade du- 
temper The aUub extract* of the cake pow 
der were hkewue unsuitable for direct use 
The foUowing general procedure was 
adopted for the preparation of distempers 
The proteins m the wet state (10 per cent 
solids) were dissolved in aqueous sodium 
hydroxide (5 per cent) and ground with 
the above pu mimt mixture along with small 
qoanhties of phenol as preservative and 
turpentme as foam inhibitor 
TWO coats of the vanous distemper sam 
pies were apphed to a previously prepared 
wall surface at mteivals of 1 hr Tns brudi 
abihty of the distemper while applying 
colour smoothneia unifonmty durability 
mb resistance washabihty aim water ie» 
tance of the coating and fsihues sudi 
as chedong chalking crackuig etc were 
recorded m each case 
The perfonnance of the distempers from 
proteins obtained from midefattoa and da* 
fatted cake powder were of the same order 
The addition of small quantities of ste* 
minium suliAate wss found to enhs^ the 
smoothness durability water redstanee and 
non*d)aIking dHoractenstics of tiie coattiM 
But dmumum salts effective minsoliidbdimf 
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doe films and lime and particularly useful m 
hardening casern films were found to have 
no appreciable effect on castor cake proteins 
on the other hand lime {Hoducea inferior 
coatings with enhanced chalking The dis 
temper coatings which were orduianly off 
coloured could be adjusted to s^dard 
whiteness by the addition of appropriate 

r uitities of body pigments like titamum 
ude hthopone zmc oxide etc The 
amount of body pigments could be reduced 
to nearly half when sulphur dioxide was used 
as the preapitant for the proteins instead of 
acetic and The final formula adopted for 
distempers from castor cake proteins is as 
follows 

Parts 


1 Whiting 42 2 

2 Baiytes 19 4 

3 China clay 141 

4 Asbestme 3 5 

5 Titamum dioxide 7 9 

6 Zmc oxide 0 9 

7 Castor cake proteins 10 0 

8 Caustic soda 1 0 

9 Phenol or other preservative 0 2 

10 Turpentine or other foam 

inhibitor 0 3 

11 Alumuuum sulphate 0 5 


The wet proteins isolated by the caustic 
soda sulphur dioxide method pressed to 
remove excess of water was dissolved m 
a given quantity of caustic soda (5 per cent 
solution) ground with phenol ton>cntme 
and alunumum sulplute with the mmimum 
amount of water ne dry blend of pigments 
were then ground with the above solution 
to a thick paste which can be marketed as 
such m closed contamers or used by 
thinnmg it with the requisite quantity of 
water 

The distempers m the paste form have 
good keeping quahties they have been 
stored for more than a year without any 
appceoable deterioration They give dead 
white smooth non challnng coatings having 
good resistance to dry rubbing moderate 
wasbabihty dnrabihtv but only limited 
reastance to wet rubbing 

Tempera or oil bound distempen pie 
pared fr^ castor cake proteins give excel, 
lent performance Stand oil with 002 per 
cent cobalt was found to give better results 
than raw or bdled hnseed ml 50 per cent 


of oil on the dry weight of protems gave 
good results but twice the above quantity 
was necessary to give suffioent resistance 
to water for outdoor use The folly devd 
oped formula eras as follows 


% 


1 Protems 

100 

2 Sodium hydroxide 

10 

3 Phenol or sahcyhc acid 

025 

4 Pme oil or turpentme 

060 

5 Lmseed oil ^ 


Stand oil of viscosity I 

* 100 

4-7 p with 0 02 per cent I 


cobdt J 


6 Aluminium sulphate 

05 

7 Gum tragacanm 

025 

8 Whiting 

3710 

9 Barytes 

17 30 

10 China clay 

1240 

11 Titamum dioxide 

6 70 

12 Zinc oxide 

080 

13 Asbestme 

310 


The wet proteins are dissolved m a mini 
mom quantity of water and {dienol tor 
pentme and alumuuum sulphate and gum 
tragacanth are added and thoroughly mixed 
The oil IS then added and the mixing conti 
nued until a homogeneous emulsion is ob 
tamed The emulsion is then gradually 
added to the dry blend of pigments m a 
pug null or other smtable mixer for better 
di^persum and homogeneity it may be neces 
sary to gnnd the paste by passuig it once 
through a triple rwer or stone iiml The 

tempera so prepared have the same 
properties as the distempers m use with the 
added advantage of improved resistance to 
water and wet rubbing 

The dead white distempers or tempera 
prepared as above may m adjusted to an^ 
shade of colour by moorporating alkali 
resistant morganic or oigaiuc pigments but 
when the oigamc pigments are to be used 
hthopone or smc oxide should be preferred 
to titamum dioxide because of the blanching 
effect of the latter 

PUtthc ComfwUtons — The production of 
resmoid pdastics using castor cake powder 
either defatted or otherwise with phenol 
formaldehyde resins was not encouraging 
as the mouldings produced were ytxy brittle 
and do not take hi^ polish The pioteus 
however could be used ahnw with resms and 
wood flour to produce moakunga having good 


292 



KAMATH ft KULKARNI UTILIZATION OP CASTOR SEED CAKE 


TABU n —PBOPUi'lU or PLABTIO MOUUlNOa 
WmOM GA8TOB OAU PBOTBINS 


No UsnoD or Watu Waim AitOftrrtOH 
rmiTAftATlON tOLVUB % 

or nonm % # ■ - ■ * ■ 






84 hr 

48 hr 

rOdMyt 


0 S% NaOH 
AOAOO ACd 

and 

4 1S8 

IS 7 

SO 06 

88 4 



■nil 

I OU 

11 88 

18 67 

8* 08 


o^i% rfloH 
SOw 

And 

ft 08ft 

18 17 

16 08 

10 86 


oSl NaOH 

And 

6 100 

18 18 

17 81 

18 80 


SCV<ort4hr 

0 t\ NaOH And 

ft 880 

88 06 

4ft 68 

46 87 


s6? 


Note Tb* monliUiiCB ihowad a unllonii ihrlnkafA of ft 6 
pwont 

* MonUted aloiift with 6 p«r oeat baBtinethylaae totniniiu 
fantflMl of fonDAUB tnAtmAal 


resibence and toughness but the surface 
crazmg and high ivater absorption of the 
moulded products make them unsuitable 
for the manufacture of plastic products and 
electrical accessories Plastic products from 
castor seed cake proteins were similar to 
those prepared from casein The protein curd 
dried to a moisture content of 30 per cent 
was moulded under 500 p s i at 95^C The 
moulded pieces were steeped m a 5 per cent 
formalm rath at 5 for 7 days and dned 
at 95X The shnnkage and water absorp* 
tion* of some samples are given m 
Table II 

Attempts to harden the mouldmgs tn stiu 
with hexamethylene tetramme were unsuc 
cessful and there was a considerable decrease 


m cohesion when proteins were pretreated 
with formaldehyde Proteins obtamed from 
defatted or undefatted cake produced mould 
mgs with like properties A slight reduction 
m water absorption was observed when 
alummium sulphate was used as a preci 
pitant for proteins instead of sulphur dioxide 
or acetic aad The mouldings produced 
were almost dark in colour and only slightly 
transhiscent but thorough blending of the 
proteins while wet with 10 per cent titanium 
dioxide and 10 per cent glycenne unproved 
the colour to a great extent showing the 
possitnhty of tmting the plastics to any 
reqmred shade 

The plastic compositions possess low 
cohesion and cannot be extruded mto rods 
and tubes like casern The material can 
however be made mto sheets by F^ssmg 
m frames between hot plates at 500 psi 
and 95X Buttons and dress ornaments 
can be punched from the sheet ^diile still wet 


either before or after treatment with formal¬ 
dehyde These treated and dried mouldings 
have nearly the same realience tou^mess 
shnnkage and water absorption as those of 
casern and with a judiaous modification of 
the processing techmque can be employed 
at least partly to replace casern plastics. 

Attempts to improve cohesion of the 
plastic compositions by treatment with 
either alkahes or aads were unsuccessful the 
protems after such treatment diowed a 
marked tendency towards warpmg during 
drymg 

ITom Adhesives — Work earned out at the 
Indian Forest Research Institute Dehra 
Dun^ has shown that the lime sihcate 
casein formula (cold pressing) evolved at 
the Madison Laboratones and Smith and 
Max formula for soybean proteins (hot 
pressing) give suitable adhesive compM 
tions with castor seed cake proteins This 
work relates to the use of protems from the 
undefatted castor seed cake The present 
investigation however shows the amount 
of improvement m the adhesive strength 
obtainable by defatting the cake 
The dned castor cake proteins not being 
readily dispersible the wet protem curds 
were used m the usual formulations as 

mdicated below 

I Lime sUicate Formula 

■ {«oESg!ilSbS:! 

2 Lune (CaO) 32 

Water 100 

3 Sodium sibcate 70 parts 

(Na.0 SiO.=l 3 25) 

4 Copper sulphate 3 parts 

Water 30 parts 

The wet proteins were ground with milk 
of lime and sodium sihcate and copper 
sulphate were further incorporated The 
composition was diluted and apphed to box 
wood (pme) pieces which were pressed at 
200 p s 1 at room temperature for 18 20 hr 

II Smith & Max Formula 

> {JJSjSiSW 

2 Tnsodium 

phosphate 10 parts 

3 Ammonia (0 88 ) 32 parts 

4 Fonnaldeh 3 rde 

(37% neutral) 100 parts 
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The wet proteins were dispersed in 10 
per cent solution of truodium pnosphate and 
ammonia was added Fonnaldeny^ was 
incorporated carefuUy with agitation The 
boxwood (pine) pieces lomed with the 
adhesive were preskd at l35°C under 300 
psi for IS mm 

The shear strengths of the glue lomts were 
detemuned using the standard Dillon tester 
The shear strengths obtained for various 
adhesives based on castor cake proteins 
along with that for standard aad casern are 
given m Table III 

The above results mdicate that a good 
deal of improvement m adhesive stren^h can 
be obtainra when the cake protons teamed 
with 0 25 per cent NaHCO| solution are 
used The leaching process removes the 
residual fats which are already hydrolysed 
As this avoids the costly and mvolved 
process of de&tting the cake with a solvent 
the loss of 5 per cent of the proteins during 
leaching will not materially affect the cost to 
any great extent The Smith and Max 
fonmua (hot pressing) gives consistently 
high values of adhesive strengths Thus 
castor cake protems isolated hrom the un 
defatted cake powder after a preliminary 
leaching with sodium bicarbonate solution 
can be recommended m the formulation of 
wood adhesives by the Smith and Max 
method 

Fibres — The proteins isolated m the wet 
state from the defatted castor seed cake 
by the sodium hvdroxide-solphur dioxide 
method were directly used m the preparation 
of fibres A good grade of commerw aad 
casern was usra for comparison 10 per cent 
solution of the protems m 025 per cent 
aqueous sodium hydroxide with 1 per cent 


oleic aad and 1 per cent sodium aloinfaiate 
was prepared ana after ageing and removal 
of air babbles it was extrwled throocd^ a fine 
onfice mto a coagulating bath oontainmg 2 
per cent sulphuric aad and 15 per cent 
sodium sulphate The extruded fibres wen 
thoroughly washed and then treated with 5 
per cent formaldehyde solution The fibres 
soobtamedwerecomporaUe with Umse made 
from aad casern under aunilar conditions 
apart from their brownish shade Although 
the castor cake proteins diow promise as a 
potential raw material for the manufacture 
of textile fibre mvestigations on apdot plant 
sode have to be earned out before any final 
recommendation can be made 

Summary 

1 Benaene is smtable for defatting the 
commercial castor seed cake Proteins from 
the defatted as well as nndefiitted cake are 
best extracted with 0 2 per cent sodium 
h 3 idroxide at 60X for 0 5 hr Either 
acetic aad or sulphur dioxide can be used for 
the pieapitation of proteins Under smt 
able conditions it is possible to isolate pro* 
terns having the same mtnnsic viscosily as 
that of acm casern 

2 Excellent distempers and ml bound 
water pamts can be formulated from castor 
seed cue protems 

3 The proteins m the wet state with 10 
per cent titamum dioxide and 10 per cent 
glycerine can be emplo 3 red to produce 
ptutK products having properties similar to 
casern {dashes 

4 Superior wood adhesives can be pee 
pared frmn protems of castor seed cake 

5 Castor seed cake protems show pco> 
mise as a source of texfale fibres 
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The castor seed cake powder has got a 
chanctenstic action on tlw hnman res- 
pmtoiy avstem and doe precantiona have 
to be taken in the handling of castcv 
cake powder particnlarly during diamtegra- 
tioa 


SSFSKBNCBS 

1 Joins D B / A OCS 1947 39,247 

2 Bntiah Standm Speg fl cati on 1937 Ko 188 

3 ASTM D 570 43 part IIL p 543 

4 NASAYANiiaSTHi D «l ‘010 Indian Fonst 

Resonrch Institute Dshim Dun Im i Uam 
Ports! Ltafitl So 100 (1947) 


Studies on Calcium Gluconate: 
Part I—Production from Dextrose 

S BALASUNDARAM R K HIRANI&V SUBRAHMANYAN 
Department of Btochemutry Indian InaMute of Saenee Bangdora 


An electrolytic procees for the productton 
of calcliim Mco nate from dextroee has been 
dsscribsd ilie foUowliit operatma condl- 
ttons have proved aattaibctory else of electro* 
lytic ceU, 30'x30'xl3', 6 pairs of gnphlts 
dectrodea, 13'x7*xi' sammted by |'wooden 
separators, dextrose, 28 lb In oO Utree of 
wattf • sodliim bromide, 9 lb , caldom car¬ 
bonate, 8 lb t corrant, 28 amp /5V • tempera¬ 
ture, 30* to 38*0 I time, 88 to 60 hr A yield 
of 80 per cent on the weight of sugar Is reported 


A NUMBER of ehenucal methods are 
available for the preparation of gin 
come aad and calcium gluconate by 
mild oxidation of dextrose or mate 
nals vduch weld dextrose on hydrolysis 
Gluconic acid was first prepared by Hlassi 
wets and Haberman^ using chlorme as the 
oxidumg agent Of the earlier woricers 
Kiliani* and Herzfeld* used bromme Haber- 
man and Hoeni^ used cupnc hvdroxide and 
sodium hydroxide Tarw ana Niochiotti* 
alkahne femc 3 ramde More recently Herz¬ 
feld and Lenut* developed an unproved 
method osuig teomine Kiliani^ and Pt- 
chon* have sn^mted further im^vements 
Goebel* studiM the oxidation of jocose in 
alkahne solutions of iodine and also the 
pfqpaiatum of hexonic aads** by the oxidap 
tm of aldoses with banum h 3 rpoiodite 
Hoenig and Ruacka“ used banum hypo- 
iMOimte for oxidiang d-glucose to gluconic 
acMl Sandoa** obtamed several patents for 
the manufacture of cakium j^uconate by the 
oaddatinn of jocose with ehkmne m the 


presence of potassium bromide and alkahne 
earth carboratea Bert** {Hepared ^ucoiuc 
acid by the oxidation of glucose with yellow 
oxide of mercury Van dw Lande** ob¬ 
tamed a patent for oxidation of glucose with 
mixtures of bromides and chkmtes in an 
aad medium and Max Busch** for oxidatiion 
of dextrose with oxygen m the presence of 
palladium as catalyst HoChnan la-Roche** 

r atented a |xoceas for the preparation of 
^uoomc aad by the catalytic njrdrogena- 
turn of d glucuronic aad m the presence of 
nickel as a catalyst Pasternack and Brown** 
obtamed a mixture ot calanm-Maconate 
and d ^uconate by hydrogenation ofcalatim- 
5 keto-glnconate 

Loet^ first attempted the dectrolytic 
oxidation ot glucose m sulphuric aad me¬ 
dium but obtamed mostly oxahe aad as 
the final product IshdOf and Fruah**** 
developed an electrolytic process for the 
oxidation of ghuoae and other aldoses m 
whidi the bromme used for oxidation was 
oontmuonsfo regenerated during etoctrolyais 
Fink and Sumneia** studied me same m^ 
thod m somewhat greater detail Rokm 6> 
Haas Co^ patentra the use of msoloble 
anodes for dectrolysn Kiham** oonsideted 
that potassium bromide gives better results 
than potaasinm cblonde Seware** gives the 
optimnm conditioos for maximum yield of 
c^nm duconate as low temperature 
(10*’-15X) and a current density of 3 amp / 
sq dm. 
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The prodoctKm of calaum rinoonate from 
raw matonals hitherto unexpulored has been 
systematicallv examined and the various 
practical ana theoretical aspects of manu 
uctnre are discussed in this paper 

Eledfdyhc Oxidahon of Dextrose — Elec¬ 
trolytic oxidation of dextrose has a great 
advantage over chemical methods m t^t a 
am All amount of oxidiang agent present m 
the electrolyte is continuously regenerated by 
electrolysis Usually a solution containing 
dextrose (to be oxidised) and potassium 
bromide is electrolysed at a voltage of 4 to 6 
volts using mpmte electrodes The bro 
mme evolved oxidizes the dextrose to glu 
conic aad and gets itself converted to potas¬ 
sium bromide which m turn generates bro 
mine on electrol)r8i8 Thus a small amount of 
potassium bromide m solution is repeatedly 
utihzed for the oxidation of the glucose 

Experimental 

All laboratory experiments were earned 
out m a 3 htre glass container fitted with two 
pairs of Ache^ graphite electrodes 8'x 
4}* X A glass stirrer with wooden upthrust 
vanes was employed Pure anhydrous dex 
trose potassium bromide and calaum car 
bonate were used 

In all the runs 450 gm of pure dextrose 
were diSKilved m water and the solution 
made up to a volume of 2 5 htres and 125 gm 
of calaum carbonate added A total cur 
rent of 150 amp /hr was passed m each case 
The temperature of the cell was kept cons 
tant by external coohng The source of 
current was a 6 volt storage battery which 
was contmuously charged from the DC 
mams The re^ts are summarized in 
Tables I to IX 


TABU n — BVT 

BGT OF BLBan 

tOLYTB 
ora LO 

OONGBNTnATION ON BBOB 

CetwiF 8mtEy « 1 • 


■M MmM 

linriAL 

Fihal 

Bhowdi 

COHO or KBi 

i OOHO or KBh, 

LMT 

% 

% 

% 

10 

B • 

4 0 

6 0 

4 81 

7 8 

8 0 

• BO 

IS A 

S 0 

1 08 

18 8 

1 8 

1 18 

88 a 

1 0 

0 00 

81 0 

0 8 

0 so 

60 0 


TABU m^BFRCTT OT VARIATTON OF DUTANOB 
UemODM ON TH “ 

GALGIUM OLUOONATB 


KBf tomemintidmttpm ome oMrrmfSMutfy c 1 tmTlH 
M C itcAtfson 


Dutance 

VOLTAOS 

Cal 

BBTWBBH 


OLUOOHATE 

blbcthodbl 


FOHltBD 

In. 


Sm. 

1 

4 7 

470 

I 

8 & 

808 

I 

7 0 

880 

1 

S 4 

888 

u 

10 0 

880 

1 

It 0 

881 


Yield 

% 
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84 S 
88 8 
87 6 
8fl 8 
87 0 
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Bbowob 

•c 

CAL 
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% 

% 

% 

80 
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1 70 

18 0 

80 

80 4 

1 60 

BO 0 

40 
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84 0 

iO 
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88 1 

00 

80 8 

1 80 

88 0 

70 
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1 10 
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TABU V —GUBBBNT DBNSITT * TBU OF 
OALCnUM OLUOONATB 
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TABLE VI— imcrr or hbvebbal or oubkbnt 

AT INTBKVAU 


Tkn 

Cau 

Yibui of 

Baomoi 

■ITWBEM 

OLVOOMATS 

CAL 

LOffT 

RBVBatALa 

rmino 

OLOOOFATB 

% 


ffm 

% 


B 

BOO 

88 8 

18 0 

10 

6U 

87 B 

10 0 

00 

Bn 

87 0 

ID 0 

100 

BU 

87 B 

tl 1 

MO 

BOO 

80 0 

11 0 


TAW vn—BATE or smuuNO A T iiji or 

OAUaUM OLUOONATB rOBMBO A ORYOTALLIEED 


ratal aanrnl 150 •mplkr 


RPU 

Cal. 

olucoitatb 

fobiibd 

fm 

Cal 

OLOCOVATI 

cfvbtalluivq 

OUT 

gm 

Yield of 
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OLUCONATB 

% 

00 

8B0 
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B8 0 

ISO 

410 

tlB 

08 B 

000 

BIO 

SOB 

80 0 
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BOO 
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TABLE vm — EmOT OT BBPBATBD USE OT 
MOTHBR LIQUOB ON OALCBUM OLUGONATE TULO 
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YlKLD OF 
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fn 

SBCRVITAL 
LlfBO CAL 
OLUCOMATB 

fn 


410 
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00 

SO 
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70 

18 

SOO 

M 1. 1 ft II 
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70 

18 

sn 

do 


U (.-UeOMr Uqoor 


TABLE nTr- EW BCT OT miTlAL BUOAB 
CXmOENTBATlON ON INE YIELD OT QALCIUM 
(BANWNATE 

CtaMtMAmSr 1 lanr/ir Ai Imp M*C KBrtp^im 
totaitaV MtaNaM t t I 
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Total 

Total 
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00X0 

OF OLUOOW 

FAMED 

FOBMSD 

OLVCOHATS 

% 

fn 
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m 

% 

B 
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40 
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88 1 

10 
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80 

SOO 

M 4 
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87B 
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87 0 

SO 

600 
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600 

80 S 

SO 
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The yield of calaam duconate is unaffected 
by the initial eoncenvation of the sugar 
However with higher concentrations of 
^ucose (above 20 per cent) there is a 
marked jowermg m the yield of cakium 
gluconate ( Table IX) with a 30 per 
cent solution of glucose calaum gluconate 
started oystallisuig out from the electro- 
Isitlc medium long before all the sugar was 


ondued The bulky natnie of the salt 
rendered eflBaent sturing difficult and the 
lowering of yield eras perhaps mainly doe to 
local over-oxidation near the electrodes 
Thus a concentration of 18 to 20 per cent 
glucose appears to be best smted to large- 
scale practice 

The following operating conditions for 
semi larm scale production of calaum glu¬ 
conate nave bem emidoyed by us with 
satisfoctory results over a penod of five 
years 

(i) Dextrose concentration at the start 
of electrolysis c 18 per cent 

(u) Initial KBr concentration e 1 8 per 
cent 

(m) Temperature of the cell during electro¬ 
lysis 30° to 35°C 

(iv| Current density 1 to 1 3 amp /sq dm 

(v) Distance between the electrodes IS 
to 20 mm 

(vi) Voltage across the cell 4 to 6 volts 

Sem large ictie Produdton — A wooden 
cell 20' square and 14' tall fitted with a 
wooden stirrer with upthrust blades and 6 
pairs of Acheson grapmte electrodes 12'X 
V X i' was used The electrodes were sepa¬ 
rated by wooden separators {' thick The 
cell was charged wi^ 60 htres of tap water, 
28 lb of anhydrous dextrose 3 lb of sodium 
bromide and 8 lb of calaum carbonate 
Sodium bromide was substituted for potas¬ 
sium bromide on a large scale in view of its 
lower cost and considenng the fact that 
only the bronude ion is concerned m the 
oxidation of glucose A current of 75 amp 
at about 5 volts pressure was passed The 
glucose was oxidixed electrolysis was al¬ 
lowed to proceed for 58 to 60 hr after whidi 
the contents of the cell were allowed to 
crystallize the crystals spun and washed 
in a centrifuge and the crude calaum jdu- 
conate recrystalhzed from hot water The 
calaum gluconate thus obtamed conformed 
to the BP speofication That the salt 
obtamed by dectrolytlc oxidation was cal- 
aum gluconate and no other was verified Iw 
prepanng the ^enylhsrdrazule of the aaa 
The calaum gluconate prepared using the 
same mother hquor over and over a^am gave 
consistent values for the melting ], 
phenylhydrande, mdicatmg that 
was dir^y oxidized to gluconic 

The mother hquor and washings svere 
always returned to the oeiU and cakinm 
g^neonate yields of over 80 per cent on 




J SCI INDUSTR RES V 9B 1990 


the weight of sugar emdoyed have been oh 
tained over a period of several months 
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Effect of Heat on Vegetable Oils 


MAHARAJA M BHASIN & J S AGGARWAL 
Nfittonal Chemical Labwatory Poona 


CSiaagee la the phjalcal and cbemlcal pro* 
pertlaetf eoeoaat castor groundnat, mostard, 
■a lHo wer ud Hm.WI oils brought .boot m» u 
roaolt of heating the oUa nadw vatylng ex* 
perlmentel c oadl t loae have been goantlte- 
tlv^ determined The oils were he at ed 
tor 4 hr at ias«0, aSSHI and SOTO ondar 
I) ordinary eondlttone, (3) hlowlag sir and 
8) hlowlng carbon dtoidde 


HE changes tduch fixed oils undergo 
when heated to different temperatures 
are important m the manufecture of 
vanushee pamts printing mks lino¬ 
leum and hitewants Coconut castor 
groundnut, mustard safBower and hnseed 
oils have been heated under different ex- 
penmental comditians and the dtanges occur¬ 
ring m thfltf phpacal and chemical jMopertiet 
are reported m tins paper 

Experimental 

500 gm sam]^ of alkah tinned ml were 
heated in a flaiuc for 4 hr at 125”C 200*C 


and 275" 300”C under the fidlowing condi¬ 
tions (1) ordinary conditions (2) blow 
mg air or carbon dioxi^ at the rate of 10 
litres an hour through the oils A distillation 
head was provided for flasks when the oils 
were heated at 275" 300"C The physical and 
chemical characteristics of the vartous sam¬ 
ples axe recorded m Tables IVI 

Dlecneelon 

Veiyhttle loss m the wei^t of oils was ob¬ 
served when they were bMted at 125" and 
200 X while l os s es were observed m the oils 
heated at 275" 300^ Greater losses in weight 
are observed with cooonat and castor oils 
iHuch may be due to the piesenoe of lower fat¬ 
ty aads in the fanner and due to dehydratum 
of ncnioleie and chains m the latter Thsce 
is defimte mciease m the dmtb of the ooloar 
of the oils as the heatmg temperature and 
thepenod of heating ate mermsed. 

Ine tnciease m qwciflc gravities and vis- 
oosities of the oil samples are hi^Mrt iriieo 





BHASIN a AGGARWAL EFFECT OP HEAT ON VEGETABLE OILS 



TABLE n —imOT OP HEAT m QABTOB OIL 


OnoMAi 
OIL ^ 


On. RATOD AT IIK 


On. RATSD A* BKTC 


OnUnanr 

OOOdHiOH 


CO| OnUnary Air 

now WMiawp now 


Oil —At»D At t7»* BWC 
Ordtauvy Air 00| 


WHclrt.fB. 
Golov (LoWboad) 


Add Td. 
floa vd 

lefiMvd (Wl|i) 
AMtylvd. 


1 478 
1 8 

I 68 
181 8 
86 8 
147 6 


0 8178 0 8847 0 8868 

188 6 811 8 Sit 7 


1 4788 
1 45 
8 44 
188 8 
86 7 
144 8 


1 4780 
6 14 
8 78 
184 1 
85 17 
147 0 


1 4781 

8 8 
1 88 
1888 


188 0 888 0 

14* 8 0* 

0 St 0 4t 

0 im 0 8868 

847 4 886 8 


1 4785 
8 U 
8 U 
186 8 
80 66 
145 8 


1 4788 
8 78 
1 M 
185 1 
86 8 
145 8 


1 4785 
8 50 
8 1 
187 8 
87 1 
144 8 


844 0 
15 0* 

iSU 

085 8 

1 4840 
1 18 
17 87 
110 0 
•1 M 
87 18 


888 0 
8 8* 

0 fta 

887 r 

1 488 
1 80 
80 78 
108 1 
118 4 
18 1 


M ted. WC 
Iteydd i yd 
AHd^ 

!3b!^ (wiM 


TABLE m —CTTCOrr or heat on oeoununut oil 


CsAftACTUionoa OaioiifAL 
on /- 


Oil ■batbd at 18i*C. 


Ou. RATSD AT 800 C. 


On. RATU AT 875* 800^ 


Ordinary 


Wd|ht 8B 

Cdov (LovAmd) { ^ 

ite r / 40-C 0 0071 

VCnafty 40rc 48 70 


COa Ordinary Air 
Um oomUdoR Mown 


I 468 
17 84 
0 44 
108 4 
M 98 


0 0180 
68 81 


CO. Ordinary 
bknm ooniUtloM 

MO 0 801 0 

1 5* 10 0* 

0 tin 0 

MW M Tl 


•8S. 

oL» 

M « 


TABLE IV—EmOT OT HEAT ON MOVTABD fML 


CtAjuonntnea Ononit 


Wd|U fB 

C ote V (tnrteond) 




mL(WIM 


On. nSATED AT 116^ 


Oil ratkd at 100*C 


f 0 8* 

’SiU 

51 88 


Ordinary 


808 0 
80* 

0 Stw 

U M 


AP 

“cST' 

Ordteary 

Av 

CO. ’ 

' Ordtevy 

blown 

Mown 


blown 

UOR 

oondltteoa 

007 0 

807 0 

806 0 

807 0 

808 0 

808 0 

8 4* 

10 8* 

9 0* 

11 •• 

8 0* 

80 0* 

SSL 

8 Sto 

0 oSi7 

8 Ot 

0 0188 

0 Sfli 

SSL 

88 05 

58 18 

804 

78 78 

88 84 

US 8 

1 4808 

t 4887 

1 4808 

1 4TO 

1 4708 

1 471 

15 80 

10 87 

7 01 

8 87 

8 80 

1 7T 

0 68 

• a 

0 00 

0 87 

0 88 

U 78 

174 1 

177 8 

174 1 

m 7 

ITT 0 

ITT 0 

880 

100 r 

101 8 

108 8 

104 1 

88 68 


Oil ratcd at 870* 100^ 


14ra m 
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TABLE V —BnECrr or beat on EAmOWlB OIL 

CaAiACTUuincs OiranrAL Oa muno at 1S5*C Oil bkatid at 100^ On. bsatcd at ITS* lOirc 



m. f 

OrdliiAry 

ooadltkiu 

Air 

blown 

CO* ■ 

blofwn 

OrdInAry 

omdUtonA 

Air 

blown 

CO, ' 
blown 

OnUnAry 

eondttiou 

Air 

blown 

CO, ’ 

Um 

Wdcht cm 


m 0 

007 0 

on 0 

006 0 

an 0 

000 0 

too 0 

070 0 

875 0 

Colo IT (Lovlbood) 

1 0 a* 

0 4* 

0 a* 

0 it 

0 8* 

0 it 

1 1* 

Q it 

7 0* 

0 %}0 

0 9* 

8 0* 

0 5t 

0 0178 

80 0* 

4 a 

60 0* 
oStll 


0 am 

0 0171 

0 0174 

0 0100 

0 oin 

0 oin 

0 0508 

S4 18 

85 51 

40 50 

08 47 

41 01 

a 00 

a a 

184 0 

1857 1 

8801 

ICMlUHOlnAl 

Ref Ind 

1 4740 

1 4/40 

1 4745 

1 47a 

1 47a 

1 4755 

1 4750 

1 4778 

1 48a 

1 481 

PwozidevAl 

10 1 

It 1 

40 55 

41 0 

11 0 

18 5 

10 00 

8 1 

8 00 

4 50 

Add val 

0 » 

0 84 

0 55 

0 00 

0 n 

1 01 

0 01 

8 4 

10 07 

4 58 

Sad taI 

lodllWTAl (WUo) 

in • 

105 0 

in 0 

101 0 

100 7 

in 5 

100 1 

107 0 

in 4 

801 0 

141 a 

145 0 

141 0 

141 1 

la 0 

108 0 

180 4 

100 7 

104 0 

118 7 


• Ydkm t M 


TABLE VI —Emcr or HEAT OH LOfEEED OIL 


ClAnAOTBAUTTCA 

OlHinfAL 

Oa niATlD AT m*C 

Oa UATBD AT BMfC 

___ A _ 

Oa ntATBD AT 875* 800*C 

_____A_ 


OIL r 

OnUnery 

Air 

CO, ' 

OnUntfy 

Air 

CO, 

' OnUaAry Air 




oondWoM 

blown 

blown 

onnriitionA 

Mown 

blown 

eoodltloM blown 

mown 

WAlfht im 


on 0 

on 0 

on 0 

008 0 

on 0 

on 0 

880 0 870 0 

870 0 

Cehnr (Lovlbond) 

^gr ac 

VUdlr 40*C 
(oatblolM) 

1 0 0* 

1 0 at 

0 0844 

8 0* 

0 8t 

0 0856 

8 0« 
oSaa 

8 6* 

0 5t 

0 0841 

4 4* 

0 5t 

0 0604 

5 4* 
0^ 

8 7* 

0 at 

0 0M5 

10 0* 

e 

15 0* 

SSo. 

08 0 

04 a 

87 04 

tt 00 

M a 

56 1 

80 61 

511 8 J 

r 

1004 0 

Ref lad. 85^ 

1 4777 

1 4780 

1 4805 

1 4806 

1 4807 

1 4787 

1 4880 

1 4850 18 

e 

1 4on 

PemldA taI 

88 8 

10 0 

16 8 

10 8 

7 81 

11 75 

18 01 

88 I* 

w 

1 7 

Add vAl 

0 85 

0 00 

0 47 

0 40 

0 78 

0 75 

0 68 

6 8 

p 

8 8 

Sa& vbI 

lofnATiL (Wlja) 

in 8 

in 6 

104 1 

104 0 

»6 1 

in 4 

in 0 

in 4 1 


in 8 

178 8 

181 6 

180 5 

180 4 

178 1 

176 8 

176 6 

la 5 


110 a 
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heated at 275° 300°C The change m the 
refractive index has been very hrae in all 
cases but there is slight increase in the case 
of castor oil and hnsm oil heated at 275° 
300°C The aad and saponification values 
of the samples mcrease as the temperature 
of heating is raised while the lodme value 
follows the reverse order These changes are 
greatest at 275° 300°C and may be due to 
oxidation cracking and polymerization of the 
oils 

Peroxides being unstable bodies break 
down at higher temperatures and no in- 
fmnce can lie arrived at from this value 

The air blown oil samples Aow high 
specific gravity and viscosity and this is more 
marked m the case of castor and linseed oils 
In several cases lower values for specific 


K mtv and viscoaity and hig^ aad values 
ve been obtamed for oils heated under 
ordmarv conditions at 275° 300°C than 
when aur or carbon dioxide is blown through 
This may be due to some of the cracked 
products of low molecular weight remaining 
m the oil 

From the data presented m Tables I*VI 
it can be concluded that oils with high lodme 
value should not be employed for lubncatiiig 
purposes The use of coconut oil and castor 
oil tor lubncation m steam cylmders or m 
heavy mtemal combustion engmes vdiere 
high temperatures are encountered may 
leM to their decomposition and polymeriza¬ 
tion Groundnut and mustard oils appear 
to be quite aatiafactofy for lubricating pur¬ 
poses 
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Effect of Salts on the 
Physical Properties of Soils 


L C JAIN 

BuMtng Rcuarch Unit (C S ), Roorku 


Tho efftct of aodluiii and calduiii nits on 
ths physical propsitlw of Roorkss aoll (30 
par out clu and 45 par cant sand) has 
ban invMd^tsd Sodlupi salts raduct and 
caldim salts snhancs tho liquid and plastic 
U^ts and Hn sar shrlnkags Taluss of tbs soil. 
Tbs dsnslty of compaction is not slftnlflcantly 
Influsncsd by sodium slllcats. Urns or caldiim 
carbonats, imlass ths salts ars prsssitt in high 
ooncsatratlons. 


T he physical properties of soda can be 
modified by the addition of salts. 
The effects of salts on the bearing 
capaaty of soda—an important con¬ 
sideration in laying the foundationa of a 
structure — have been mvestigated by 
Aaghar and Sam^ The efiects of salts on 
hq^d and plastic hmits, optimum density 
and moisture content and Imear shrinkage 
have been investigated m this laboratory 
with a view to correlate the influence of 
these factors on the ultimate bearing capacity 
of soils The results obtamed arc reported 
in this paper 



fixpsrimsntal 

Roorkee sod containing 30 per cent clay 
and 45 per cent sand was employed m 
these studies Samples containing varying 
amounts of calcium and sodium salts were 
prepared by mixing salt, sod and water, air- 
drying the mixtu^ and then sieving through 
a 40-ine8h sieve 

The hquid and plastic hmits and the 
plastiaty index were determined according 
toASTM. methods D423 and424 —39M 
The method recommended by the U.S 
Bureau of Pubhc Roads was adopted for 
the detemunation of the hnear shrink^ 
Optimum moisture content and the density 
of the sod were measured by compacting the 
sod m a cylinder (3' X 2 5^ dia), the soil 
was compacted m one layer, a hammer 
(66 lb) being allowed to drop 25 times 
through a hei^t of 10* The compacting 
effort ui this case was the same as 
that obtained m the standard Proctor 
method 

The results of the tests arc presented in 
Tables I and II and Figs 1 and 2 



Fxo 1 — JUlstiok bbtwum opTiMVii MOismiix Fio 2 — iMVLUBiicx or SALTS on rax axLAnw 
coNTXirr AMD oniuuii dxnsity or Rooaux son. avtwxxa tbx uquid limit amd vlasticitv nou 

AS ArrXCTBD BY THE ADDITION Ot SALTS Or ROOSKBX SOIL, 


301 





J SCI INDUSTR 

DlsenasloB 

ItfMi Lmit — The progreaive additun 
of nhcate to the sw first decreases 

the liquid hnut op to a salt concentration 
of 2 per cent and then the value rues 
( Table I ) Similar effects are noticed 
whm sodium carbonate u added to the soil 
Sodium solidiate and sodium chlonde reduce 
the value sUghtly while ralnnm salts mcrease 


UBS V «B 19S0 

It Sodium sods have a lower ffmlt 

than caldum and hydrogen sods (TAatB II) 
These results indicate mat it Is not the eai- 
chanmaUe bases alone that control the 
hquid Inmt of a sod but the pieaenoe of satta 
also afiwts the value 

The variations m the hqoid limit bcoo^t 
about by the addition of salts to the sod 
may be due to mcreased dupersum of the 


TABU 1 — a w a oT B or baltb on 


Salt 


Sodlaa ehlorida 


CMmm nlphAta 


% ^ 
ADMP 


fNoM 
' 0 I 
1 0 

I 0 

5 0 

4 0 

0 0* 
0 4 
1 0 

t 0 
1 0 

4 0 

6 0 


L 

I 


0 t 
1 0 
t 0 
■ 0 

4 0 

0 • 
1 0 
1 0 

5 0 

4 0 

0 4 
1 0 

t 0 
• 0 
« 0 

0 4 
1 0 
I 0 
I 0 
. 4 0 

0 4 
1 0 

5 0 
• 0 

. 4 0 

' 0 4 
1 0 
I 0 
t 0 
. 4 0 


Liqoid 

Plaatm 

PLAtnO 

OrniiOM 

OrnnoH 

UMIT 

LUIIT 

uou 

Moimn 

DBVSTT 

M 4 

it 4 

10 0 

18 a 

181 0 

n t 

la 1 

7 8 

la a 

181 8 

11 4 

la a 
ii a 

a 0 

14 a 

119 8 

tl 0 

4 8 

18 4 

lia 0 

V i 

11 0 

a a 

80 0 

104 a 

M a 

14 1 

9 1 

U 7 

98 7 

as 0 

18 4 

18 a 

14 9 

118 8 

aa t 

19 4 

9 8 

14 a 

118 7 

aa 0 

la 7 

9 a 

14 4 

117 8 

ao 4 

17 a 

la 1 

14 8 

117 0 

aa 0 

17 9 

U 1 

14 8 

117 8 

aa a 

17 a 

14 8 

14 8 

117 4 

44 4 

la 4 

18 1 

14 8 

117 0 

44 1 

18 0 

18 1 

14 8 

118 0 

at a 

18 0 

14 a 

14 7 

117 8 

aa 1 

18 a 

14 7 

14 1 

lit 9 

aa 4 

18 a 

14 9 

14 8 

lit 7 

aa a 

17 7 

18 1 

U 1 

118 8 

ai a 

17 4 

14 4 

14 a 

118 8 

aa a 

17 a 

14 a 

14 0 

117 8 

aa 0 

17 a 

14 7 

14 9 

117 8 

aaa 

17 a 

14 4 

14 0 

117 0 

aa a 

18 9 

18 9 

14 9 

117 4 

aa a 

18 9 

17 4 

14 0 

118 8 

aa 4 

18 1 

17 1 

14 9 

117 8 

aa 0 

17 9 

17 1 

14 0 

117 8 

44 9 

18 1 

18 7 

14 1 

118 9 

aa a 

18 a 

17 1 

14 4 

114 0 

47 1 

19 8 

17 a 

14 7 

114 8 

M 9 

19 a 

17 4 

14 4 

114 8 

aa a 

19 1 

17 8 

14 7 

114 a 

M 7 

18 9 

17 8 

14 a 

114 a 

84 • 

19 0 

14 a 

14 7 

114 a 

aa a 

19 a 

17 a 

14 0 

114 1 

aa 6 

10 1 

18 4 

14 1 

114 8 

N a 

10 a 

18 a 

14 9 

iia 7 

aa a 

10 4 

18 4 

18 a 

118 4 

U 0 

18 8 

18 8 

18 1 

114 8 

44 9 

19 8 

14 1 

18 a 

114 1 

aa 0 

18 a 

11 4 

17 a 

107 a 

44 9 

14 8 

10 1 

U 8 

108 0 

aa 4 

88 0 

9 4 

80 4 

108 0 
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JAOr EFFECT OF SALTS ON THE PHYtlCAL FBOPERTIES OF SOILS 


ta^ pMtidBA When aodtiun carbonate and 
Bodim rihRite are added to a aoil in small 


ooocentratioas they act as deflocculatinff 
agents and decrease the value of the hquid 
lomt In larger amounts they favour floe 
culatun and mctease the value Calaum 
salts coagulate the soil partides m suspen 
SKins and mcrease the value of the bquid 
brmt 

The pUutu hnut is controlled both by the 
ezchangeaUe bases and salts present m the 
soil Sodium salts depress the jflastic limit 
to a greatCT extent tluu cakium salts In 
Metm sodium soils have a lower plastic 
bimt than cakium and hydrogen soils 
Addition of lime enhances the plastic limit 
to a significant degree 

The hneer ehnwiage of soils is infiuenced 
by added salts m the same manner as the 
idastiaty mdex Addition of snail quan 
tihes of sodium carbonate and sodium sth 


cate causes the soil compacts to warp 
Bricks made from Roorkee soil contaming 
0 5 M cent added sodium carbonate develop 
cracks when dried m the son 

The iennty of oomhachon is not significant 
ly affected by tiie additum of salts Sodium 
silicate hme and calaum carbonate lower 
the density when added m large amounts 
to the sous ( Table II) The density of 
compaction of a soil is controlled by the 
thickness of the water film surrounding the 
clay particle In the case of soils contam 
mg exchangeable bases m concentrations 
sufficient to saturate the soil the thickneas 
of the film around the clay particle is low 
and the density of the soil is high Sodium 
and cakium s^ have a higher density of 
compaction than untreated and hydrogen 
soils 

The Atterbergss Inmts and optimum 
moisture content of a soil are repented to 
increase when the density of soil falls* Our 
results are not m accordance with this ob¬ 
servation Addition of 2 per cent of sodium 


sdicate decreases both the dttiaity and the 
liquid himt of the sod SmiDarW addition 
of lime decreases the density of the aoil but 
has practicaUy no effect on the hqind bnut 
The increase m the density of the aoU is ac 
companied by a decrease m the optimam 
moisture content The relationahip between 
the optimum moisture content and the 
mum density is diown m Fig 1 The 
mfluenoe of salts on the relation between 


hquid limit and plastiaty mdex of Roorkee 
soil IS represented m Fig 2 
The metlmd of dassuying sods on the 
basisof gram size dutfibufron does not give a 
correct picture of the physical properbes of 
different types of sods Fme-gramed sods 
having the same particle size distnbutian 
can differ widdy m {diysical properties The 
limitations of textnnu dasaficatum of sods 
have been mdicated by the work of Casa 
grenade* The results reported (Tables I 
and II) mdicate that the ^ysical properties 
of a soil are mfluenced 1^ the addinon of 
salts 
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Letters to the Editor 


LOCATION OF UNDULATIONS IN 
THE F« REGION OF THE 
IONOSPHERE 

It has been reported in a previous com- 
munication^ that the abnonnal or anomalous 
multiple reflecbons from the F, region of the 
ionosphere, observed by pulse transmissions 
at vertical madence appear to be very 
intimately connected with the undulations 
m the ionosphere As these undulations 
may at tunes substantially affect the re¬ 
ception of radio signals, it would be useful 
to collect the detaim infonnation regarding 
their formation and other characteristics 
These undulations generally occur m the 
evening hours and are associated with rapid 
fluctuations and general mcrease m the 
mtensity of the reflected pulses from the 
lonosphm It should be mentioned that 
these undulations may be fairly extended m 
space as their effects have often been ob¬ 
served m our fading records for transmissions 
from Delhi and at the same time they were 
found to be present m the pulse obser^tions 
at vertical modence at Banaras They may, 
however, at times be localized in the ionos¬ 
phere and their duration of existence may 
vary from several nunutes to a few hours 
The present commuiucation is mtended to 
show the effects of these undulations on the 
variations of mtensity of short-wave radio 
signals received at ol^ue madence and to 
find their possibl e positions m the ionosphere 
For the above purpose, the observations of 
fading of recaved sipials from three d^erent 
transmitting stations, vu Delhi, Calcutta and 
Karachi, on 31-metre band were recorded 
at the same tune. For the sake of conve¬ 
nience the various stations with Imes of 
shortest distances between the transmitting 
stations and the receiving centre at Banaras 
are shown m Fig. 1 The dots on these hnes 
indicate the W|»t)xunate positions of the pro* 
jections of the pants of reflections m the 
iMioqihere iot sngly and doubly reflected 
rays They are re p re sen ted by D|, D|, D^. 
etc, m whiw the letters mdicate the names of 
transmittmg stations and sufi&xes 1, 2 and 3 
represent tu pomts of single reflection, the 



Flo 1 — TKa uiraa or SBoaTSST distahcbs 

BBTWXBN THK TBANSHimMO STATIONS AND THX 
BXCHVINO STATION AT^BaNABAS 


first and second pomts of double reflection 
respectively The two ordes around the 
recavmg station at Banaras are drawn to 
show the eqmdistant pomts of reflection 
from the receiving centre 
Figs 2 and 3 represent the fading patterns 
obtamed for the receptions from ^cutta 
and Karachi respectively It will be ob¬ 
served that these patterns mdicate alow 
random vanations of mtenaitv superimposed 
with npples caused by double resection as- 
soaated with the vertical movement of the 
lajrer, as observed by Banerjee and his col¬ 
laborators** The poanlabty of double re¬ 
flection IS corroborated by the receptami of 
sig^ials from Ddiu on 25 and 19-metre bands 



O t 


Tia«S-MtM. 

Flo 2 -> Fadmo pattbbm roa m laearaoNs 
raoM Cauotta, 
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LETTERS TO THE EDITOR 



Fio 3 — 1 ADIfO PATTBRN FOR TKX RIOPTIOMB 
FROM Karachi 


as the average electron densities required for 
double reflection from Delhi on 31 metre 
band and for single reflection on 19 metre 
band are 0 82x10* electrons/cc and 
150x10* electrons/cc rewectivdy The 
types of fading as shown m rigs 2 and 3 are 
the normal patterns obtained on such occa 
sions when the intensity of singly reflected 
signal u much greater than the doubly reflect 
edf one 1 ig 4 shows the effect of anomalous 


variations of such reflected waves on 
the fading patterns obtained for trans 
missions from Delhi It would be seen that 
the amplitudes of the npplts have very 
much increased due to the increase of m 
tensity of doubly reflected wave compared 
to the intensity of singly reflected one It 
should be mentioned however that prior to 
the appearance of the undulations the fading 
rattern for the above transmission from 
Delhi on 31 metre band was of the normal 
type as represented in hi^ 2 and 3 The 
at^nce of Undulations in roe fading patterns 
for Calcutta and Karachi shown m Figs 2 
and 3 and their presence m the reception of 



Fio 4 — Emcr of amomalous variatioms or 
RjuruerxD wavis on fano 


■igiMtlR from Delhi suggest the possibility of 
kiatlng the positions of the undolatioiis in 
themnosphere From prelnninary considera 
tions it can be shown that thi^ an not 
jnesent in the west and south east diiec 
thms from Banaias From the arnfflitudes 
of the npides and average intensity of the 
received signal from Ddhi shown m Fig 4 
it can be inferred that the anomahnis vans 
tions in the fadmg pattern an due to doubly 
reflected signals from Delhi Thus the un 
dulations miw be at the pomts m the ionos¬ 
phere over D| or Dg shown m Fig 1 The 
vertical mcidence pulse tianamissiona over 
Banaras at the time of the above observations 
and on the same frequent band showed the 
absence of undulations This mdicates that 
the undulations may be situated over D, and 
not over D. ( Fig 1) and thus it may be 
possible to locate the position of the undula 
tions in the lonosphm Further work m 
this direction is m progress and the results of 
detailed investigations will be published 
shortly m this journal 

Ihe authors are thankful to the Council 
of Scientific & Industrial Research for the. 
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investigations Their thanks are also due 
to the Research Department of All India 
Radio for their continued oo-^peration 
during the progress of the woilc 
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STUDIES IN THE SYNTHESIS OP 
QUINOLYL-TRICHLORO-ETHANES 

In VIBW OF THF ANTI TUBBBCUtAB ACTIVITY 

of 1 1 1 tnchloro 2 2 bis aminoidienyl) 
ethane* and also m consideration of the 
bactenudAl properttes of S-oxyquinohne it 
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was thought of interest to synthesize and 
study the physiological activity of ^uinolyi- 
tnchloro-ethancs in which the lipid solu¬ 
bilizing tnchloro-ethyl group is attached to 
S-oxyquinoluie 

As a result of the present investigations. 
1,1. l,-tnchloro-2. 2,-bis-{ 8-oxy-x-quinolyI)- 
ethane, Cg^HuC^NiCl,. colourless prismatic 
rods, m p 240X (decomp) has been syn¬ 
thesized by condensing chloral hydrate with 
8-oxyquinolinc in the presence of concen¬ 
trate sulphuric aad The intermediate 
mono-condensation product, 1,1,1,-tnchloro- 
2- hydroxy - 2 - (8-oxy- x - qumolyl) - ethane, 
CjiHiO-NCly, colourless plates, m p I'lOX , as 
well as M\yquinohne-5-sulphonic aad, light- 
yellow needles, m p 320X , have also bwn 
obtained from tlic reaction mixture Further 
work m this line is in progress 

K K Chakkwauti 
Nuitonal Chemical Laftoralory of India 
Poona 

September 14, 1950 
REbLRLSCn 

1 Kirkwood 4k 1 *hillii*6 J A C s , 1947, ^9, 914 


ALKALOIDAL CONSTITUENTS OF 
THE BARK OF BERBERIS ARIJTATA 
(RASSAUT) 

As A RESULT Oh FRACTIONATION OF THE 
initial crystallizatc obtained from the alco¬ 


holic extract of the bark of fi. arisiaia, 
Chakravarti, Dhar and Siddiqui^ reported 
the isolation of three alkaloidal chlondes 
melting at 220*^0 (decQmp),204X (decomp) 
andl65X (decomp.) respectively /Thechlo- 
nde, mp Z20X (decomp), was ^own to be 
identical with bcrberuie chloride, from the 
mother liquors of the initial crystalhzatc, 
berbenne and palmatine were isolated through 
their respective chlonde and iodide 

A further study of the naturally occurring 
salt.m p 204°C (decomp), mentioned above, 
through the preparation, analyses and com¬ 
parison of melting points and mixed melting 
points of its various salts, has established 
its identity with polraatme chlonde On 
catalytic r^uction the chlonde 3 aelds tetra- 
hydro-anhydro-palmatme ( m p 147®C ), 
identical with that obtained from an authen¬ 
tic sample 

The chlonde melting at 165X (decomp) 
on reduction gave a mixture of tetrahydro- 
anhydro-berbenne and tetrahydro-anhydro- 
palmatine and is a mixture of palmatine and 
ix'rbenne chlondes 

K K Chakravakti 

Naitonal Chemical Laboratory of India 
Poona 

September 14, 1950 
RLFCRLNCE 

I Chakravarti, Dhar A SiDDigui J sc^ tmlusir 
Res , 1950, 9B, 161 , 9A, 302 
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